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CHAPTER 10 

FOUNDATION CONSTRUCTION AND 
TLOOR AND WALL FRAMING 
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The two major parts of a building are (1) the 
foundation, and (2) the part above the foundation, 
which is called the SUPERSTRUCTURE. A 
FRAME buildings one in which the skeleton of 
the superstructure consists of a framework of 
wooden structural members. This framework 
is called the FRAMING of the building, and the 
framing & subdivided into FLOOR FRAMING. 
WALL FRAMING, and ROOF FRAMING. Floor, 
framing consists for the most part of horizontal 
members called JOISTS, wall framing for the 
most part of vertical members called STUDS, 
and roof framing for the' most part of inclined 
members called RAFTERS. 

In the days when lumber and labor were 
plentiful and nails were scarce, it was the cus- 
tom to use large-dimension timbers ("4-hy," 
"6-by," M 8-by,'* etc.) for framing members, 
and to Join members together with mortise- 
and- tenon joints, fastened with wooden pins. As 
lumber and labor became more expensive, as 
nails became cheaper, and as the machinery for 
cutting lumber to smaller dimensions became 
more highly developed, the large-timber method 
of framing Ccailed FULL framing) gradually 
went out of use. Newer methods, in which the 
framing members consist of small -dimension 
lumber (usually "2 -by") fastened together with 
nails, are now used. * 

Or the hewer framing methods, the most 
common is- PLATFORM FRAMING (also called 
WESTERN and STORY- BY-STORY FRAMING). 
In platform framing there are separate studs 
for each floor, anchored on SOLE PLATES laid 
on the subflooring^ as shown in figure 10-1. 

>UNDATIONS 
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Figure 10-1.— Platform -frame wall section. 



WALL foundations are built solid, the walls 
of the building being of continuous heavy con- 
struction for their total length. Solid walls are 
used when there are heavy loads to be carried 
or where the earth has low supporting strength. 
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These wal^s may be made of .concrete, rock, - 
brick, or cut stone, with a footing at the bottom 
(fig. 10-2). The rule of thumb for determining 
the width or depth of a footing for a foundation 
is as fallows: Width = 2 times thickness of wall; 
thickness of" footing = same as thickness of the 
wall. This rule of thumb is illustrated In figure 
10-3. For complete information regarding the 
construction of concrete forms, see chapter 6. 
^ecause of the time, labor, and material required 
to build ^t, this type of wall will be used only 
when other types cannot be used. Steel rod rein- 
forcements should be used in all concrete walls. 
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Figure 10-2.— Foundation walls. 

Rubble stone masonry is used for wails both 
above and below ground and for bridge abut- 
ments. It is used when form lumber or masonry 
units are not available. Rubble masonry may 
be laid up with o* without mortar; if strength 
and stability are desired, mortar nmst be used. 

Coursed rubble is assembled of roughly 
squared stones in such a manner as to produce 
'approximately continuous horizontal bed joints. 
, For complete information regarding the use of 
rubble materials in masonry, see chapter 7. 

Random rubble is the crudest of all types of 
stonework. Little attention is paid to laying the 
stone in courses. Each layer must contain 
bonding "stones that extend through the wall. 
This produces a wall that is well tied together. 
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Figure 10-3.— Dimensions of masonry 
, wall footings. 

COLUMN or PIER foundations save time and 
labor. They may be Constructed from masonry 
or wood. The piers or columns are spaced ac- 
cording to the weight to be carried.- In most 
cases, the spacing is from 6 to 10 feet. Figure 
10-4 shows the different types of piers with 
different types of footing. Wood piers are gen- 
erally used since they are installed with the 
least time and labor. Where wood piers are 
used, braces are necessary (fig. 10-5). 

SILL FRAMING 

The work involved in sill construction is a 
very important one for the Builder. The founda- 
tion wall is the support upon which all structure 
rests. The sill is the foundation on which all 
framing structure rests and it is the real point 
of departure" for actual building and joinery ac- 
tivities. The sills are the first part of the 
frame to be set in place. They rest either di- 
rectly on the foundation piers or on the ground, 
and may extend all around the building; tfiey are 
Joined at the corners and spliced when neces- 
sary. Figure 10-6 shows some common types 
of sills. The type used depends upon the gen- 
eral type of construction used in the frame. 

BOX sills are used often with the very com- 
mon style platform framing, either with or 
without the sill plate. In this type of sill, the 
part that lies on the foundation wall or ground 
is- called the sill plate. The sill is laid edge- 
wise on the outside edge of the sili plate. 
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Figure 10-4. -Column and piers. 
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There are two types of T-SILL construction; 
one commonly used in the South, or in dry, 
warm climates, and one commonly used in the 
East or less warm climates. Their construc- 
tion is similar except that in the case of the 
Eastern T-siil the joists are nailed directly to 
the studs, as well as to the sills, and headers 
are used between the floor joists. 

The sill shown in the lower portion of figure 
10-6 is generally used in braced-framing con- 
struction. The floor joists are notched out and 
nailed directly to the sill and studs. 

Where built-up sills are used the joints arc: 
staggered (fig. 10-7). The corner joints are 
made as shown in figure 10-7. • 

If piers are used in the founaation, heavier 
sills are used. These sills are of single heavy 
timbers or are built up of two or more pieces 
of timber. Where heavy timber or built-up type 
sills are used, the joints should occur over 
piers. The size of the sill depends upon the 
load to be carried and upon the spacing of the 
piers. The sill plates are laid directly on 
graded earth or on piers. Where earth floors 
are used, the studs are nailed directly to the 
sill plate. 



FLOOR FRAMING 

The floors of a frame building are supported 
on a series of JOISTS. Depending upon the 
length of the SPAN (distance between the end- 
supports of the joists) and the expected size of 
the combined live and dead load on the floor., 
joists may run anywhere from 2 x 4 to 3 x 10 in 
size. The usual joist size for most ordinary 
frame construction is 2 x 10. The outside-wall 
ends of first-floor joists are toenailed to the 
sill. 

In platform framing the outside-wall ends of 
upper-floor joists are anchored on the lower 
floor top plates. In most cases they butt against, 
and are nailed to, a HEADER JOIST,, set flush 
with the outer edge of the plate. This will 
amount to a repeat of the box-sill framing ar- 
rangement used on the first floor. 

FRAMING JOISTS TO GIRDERS 

The distance between an opposing pair of 
outside walls is often too great to be spanneU by 
a single joist. When two or more joists are re- 
quired to cover the span, intermediate support 
for the inboard joist-ends is provided by one or 
more girders. First-floor girders are sup- 
ported on piers or on basement columns; upper 
floor girders are supported on lower- floor col- 
umns. Girders may consist of wood, either 
solid or LAMINATED (built up of several wooden 
members spiked or bolted together), or they 
may consist of steel beams. 

Figure 10-8 shows three common methods 
of framing inside ends of joists to wooden gird- 
ers. In view A, figure 10-8, the joist ends are 
lapped on and toenailed to the girder, and spiked 
to each other. In view B, figure 10-8, the joist 
ends are notched so as to bear partly on the 
girder and partly on a LEDGER PLATE nailed 
to the side of the girder. Again the joists are 
toenailed to the girder and spiked to each other. 
Specifications usually require that joists not be 
notched to more than one-third of their depths. 
The JOIST HANGER (also called a STIRRUP) 
shown in view C, figure 10-8 is used when the 
nature of the construction requires that the up- 
per and lower edges of the joists Come flush 
with the top zrA bottom of the girder. 

There are several ways of framing joists to 
a steel girder. One is by the use of joist hang- 
ers similar to those mentioned in the last sec- 
tion. In the absence of hangers, provision for 
nailing the joist ends can be made as shown in 
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Figure 10-5.— Braced piers, siils, girders, and joist construction. 



figure 10-9. In view A. figure 10-9, the joist 
ends are lapped on and toenailed to a 1x4, 
which is itself bolted to the upper FLANGE of 
an I-BEAM girder. The Joists are also spiked 
to each other. In view B, figure 10-9, the ends 
of the Joist are shaped to ftt around the upper 
flange. The ends are butted to each other and 
each end is anchored on, and toenailed tog a 
2 x 4 which is bolted to the WEB (vertical part) 
of the girder* The Joist ends must he shaped 
so as to leave an allowance of about 9/8 in. (for 
2 a 10 Joists) above the top of the girder, as 
shown. 5 This is a SHRINKAGE ALLOWANCE, 
so called because it allows the wood to shrink 
without causing the JoiSt ends' to split on the 
girder flange. 

FRAMING AROUND 
FLOOR OPENINGS 

Where a floor opening occurs (such as a 
stairway opening), the parts of the common* 
Joists which would extend across if there were 
no opening must be cut away. The segments 
remaining on either side of the opening are 
called CRIPPLE or TAIL joists. The wall- 
opening ends of cripples are framed against 



READERS as shown in figure 10-10. Specifica- 
tions usually require that headers be doubled— 
sometimes tripled. 

Headers are framed between the fall-length 
Joists which lie on either side of the floor open- 
ing. These Joists are called TRIMMERS, and 
they, too, are usually doubled or tripled. Read- 
ers up to 6 ft in length are fastened with 20- 
penny nails, driven through the trimmers into 
the ends of the headers. Headers more than 6 
ft in length should be fastened with Joint hangers. 

FLOOR FRAMING UNDER PARTITION 

A PARTITION is a wall other than one of the 
outside walls of the structure. An upper-story 
partition is not always supported by a partition 
located directly under it on the story below. 
When it is not, the floor must be strengthened 
to carry the load of the partition. For a parti- 
tion running pavaliel to the lines of the joists, 
strengthening is accomplished by doubling the 
Joist under the partition (fig. 10-11). 

The joist is doubled by nailing two joists to 
a series of SOLID BRIDGES, usually placed 
from 14 to 20 in. O.C. The bridges must sepa- 
rate the joists by the width of the partition sole 
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plate, to ensure that the upper edges of the 
joists will be available as nailing surfaces for 
the finish flooring. Sole plate stock, cue in 
lengths equal to the depth of the joist, is the 
best material to use for the bridging. 

For a partition which runs across rather 
than parallel to the joists, every. other joist in 
the floor (or every joist. If so specified) is 
doubled in the same manner. 

BRIDGING 

The system of braein* the joists to each 
other is called BRIDGING. The chief purpose 
of bridging is to hold the joists' plumb and in 
correct alignment, but bridging also serves to 
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Figure 10-7 -Sill fabrication. 
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distribute part of a concentrated heavy load 
(such as the weight of a piano) over several 
joists next to those directly under the load. 

There are two typos of bridging CROSS 
bridging (view A, fig. 10-12) and SOLID bridging 
(view B, fig. 10-12). Cross bridging consists of 
pairs of STRUTS (common sizes of stmt stock 
are 1 x 3, I x 4, 2 x 2, *nd 2 x 4), set diagonally 
between the joists. Solid bridging consists of 
pieces of joist-size stock set at right angles to 
the Joists and can be staggered for easier in- 
stallation. 

Since cross bridging is more effective than 
solid bridging, cross bridging is the type most 
frequently used in modern construction. For ' 
joist spans of ordinary length, specifications 
usually require a row of cross bridging for 
every 5 to 8 ft of span. For unusually long 
spans, the maximum distance between rows of 
bridging is about 6 ft. 

The required length of a cross-bridging strut 
and the required angle of cut for the ends may 
be figured as follows: select a piece of board 
equal in width to the ACTUAL depth of a joist, 
and 4 or 5 in. longer than tfie specified spacing 
of joists O.C. Square two lines across the 
board, separated from each other by a distance 
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Figure 10-8.— Methods of framing joists to wooden girders, 
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Figure 10-9.— Methods of framing joists to steel girders. 



between the two joists* These two lines repre- 
sent the opposing laces of two adjacent joists. 

Next, sketch in the edge outline of one of the 
struts, as shown in figure 10-13, using the AC- 
TUAL thickness of the material. The measured 
length of this outline is the required length of a 
strut. To cut struts to this length and to he 
correct end-angle, proceed to make a miter . jx 
as follows: 



First, edge-butt a length of 2 x 4 to a length 
of 2 x 6, as shown in the second and third views 
^of figure 10-14. Then set the framing square 
on the layout as shown in the first view, with a 
convenient figure on the tongue intersected by 
the lower end of the strut outline. Note the 
figure that the outline intersects cm the blade, 
as indicated. Set the framing square to this 
cut on the upper edge of the 2x6, as shown in 
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Figure 10-10. — Framing around floor opening. 

the second view, and draw a line along the 
tongue. I 

A kerf sawed square from this line will guide 
the sa* at the correct angle for making the end 
cuts. Measure off from the kerf the length of a 
strut, and nail a stop block to the miter box at 



this point, as shown in the third view. Struts , 
may now be Sawed to .orrect length and correct 
angle by placing the strut stock on edge in the 
miter box with the end against the stop block. 

The bridging is installed after the joists have 
been set in place, bnt before the subfloor is laid. 
At this time only the upper ends of ^he struts 
are nailed. The nailing of the lower ends is 
postponed until after the joists have adjusted to 
the weight of the subflooring. 

SUB FLOORING 

Since the subflooring helps to hold the joists 
plumb and rigid, it is considered to be a struc- 
tural element and therefore a part of the fram- 
ing. The specifications usually refer to the 
subflooring in language similar to the following: 

Subfloor s. Joists shall be floored with No. 2 
common 6- in, sheathing, laid close and straight 
for diagonal] and double-nailed at each joist 
crossing. 

Unless otherwise specified, lumber for sub- 
♦ flooring is usually square -edged. Unless boards 
■ are END- MATCHED (shaped on the ends to 
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form tongue-and-groove end joints), they must 
be cut so as to bring end joints over joists. 

Wood flooring expands considerably when it 
is wetted, and the subflooring may be wetted 
repeatedly during construction operations. If 
the flooring were laid so as to butt, against the 
inner faces of studs (for example), expansion of 
the subflooring- could push the studs out of line. 
Besides the marginal expansion space, a space 
of about 1/2 in. should be left between boards 
at intervals of about 6 ft across the floor. 

Straight -laid subflooring is laid at a 90° 
angle to the lines of the joists; diagonal-laid 
subflooring at a 45° angle. To ensure that the 
lines of end joints will be parallel to the lines 
of the joists, straight-laid boards must be cut 



off square, and diagonal- laid boards mitered 
to45\ 

Straight -laid subflooring is started at a wall 
line; diagonal-laid subflooring at a corner. The 
first board laid is called the STARTER BOARD. 
The starter board for diagonal- laid subflooring 
is a small piece shaped like a 45° triangle. ' 

Subflooring is nailed down with two 8-penny 
nails at each joist crossing- with 4 nails (2 in 
each board) at every crossing where an end 
joint between boards occurs. 

WALL FRAMING 

Wail framing (fig. 10-15) is composed of 
regular studs, diagonal bracing, cripples, trim- 
mers, headers, and fire blocks and js supported 
by the floor sole plate. The vertical members 
of the wall framing are the studs, which support 
B the top plates and ail of the weight of the upper 
part of the building or everything above the top 
plate line. They provide the framework to which 
the wall sheathing is nailed on the outside 'and 
which supports the lath, plaster, and insulation 
on the inside. 

Walls and partitions which are classed as 
framed constructions are composed of struc- 
tural elements (fig. 10-16) are usually closely 
/ spaced, slender, vertical members called studs. 
/ These are arranged in a row with their ends 
bearing on a long horizontal member called a 
bottom plate or sole plate, and their tops .capped 
with another plate, called a top plate. Double 
top plates are used in tearing walls and parti- 
tions. The bearing strength of stud walls is 
determined by the strength of the studs. 

CORNER POSTS 

The studs used at the corners of the frame 
construction are usually built up from three or 
more ordinary studs to provide greater strength. 
These built up assemblies are' c orner-partition- 
posts. After the sill and first-floor joists are 
in place, the sub- floor is placed to give a sur- 
face upon which to work. The corner posts are 
set up, plumbed, and temporarily braced. The 
corner posts may be made in several different 
ways (fig. 10-17). 

A corner post may consist of a 4 by 6 with a 
2 by 4 nailed on the board side, flush with 
one edge. This type corner is for a 4-inch 
wall. Where walls are thicker, heavier tim- 
ber is used. 
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A 4 by 4 may be used with a 2 by 4 nailed to 
two of the adjoining sides. 
Two 2 by 4*s may be nailed together with 
blocks between and a 2 by 4 flush with one 



A 2 by 4 may be nailed to, the edge of another 
2 by 4, the edge of one flush with the side of 
the other. This type is used extensively 
where no inside finish is required. 

Whenever a partition meets an Outside wall, 
a stud wide enough to extend beyond the parti- 
tion on both sides is used; this affords a solid 
nailing base for the inside wail finish. This 
type of stud is called a T-POST and is made in 
several different ways (fig. 10-18). 

A 2 by 4 may be nailed and centered on the 
face side of a 4 by 6. 

A 2 by 4 may be nailed and centered on two 
4 by 4's nailed together. 
Two 2° by 4's may be nailed together with a 
block between them and a 2 by 4 centered on 
the wide side. 

A 2 by 4 may be nailed and centered on the 
face side of a 2 by 6. with a horizontal bridg- 
ing nailed behind them to give support and 
stiffness. 

Where a partition is finished on one side 
only, the PARTITION POST used consists of a 
simple stud, set in the outside wall, in line with 



the side of the partition wall, and finished as 
stud A in 1, figure 10-19. These posts arc 
nailed in place along with the corner post The 
exact position of the partition walls .must be 
determined before the posts are placedL Where 
the walls are mors than 4 inches thick, wider 
timber is used. In special cases, for example 
where partition walls cross, a double T-post is 
used. This is made by using methods previously 
described and nailing another 2 by 4 to the op- 
posite wide side, as shown in 2, 3, and 4, figure 
10-19. 

STUDS 

After the posts, plates, and braces are in 
place, the studs are' placed and nailed with two- 
16- or 20-penny nails through the top plate. 
Before the studs are set in place, the window 
and door openings are laid out. Then the re- 
maining or intermediate studs are laid out on 
the sole plates by measuring from one corner 
the distances the studs are to be set apart. 
Studs are normally spaced 12, 16, and 24 inches 
on centers, depending upon the type of building 
and the type of outside and inside finish. Where 
vertical siding is used, studs are set wider 
apart since the horizontal girts between them 
afford nailing surface. 

When it is desirable to double the post of the 
door opening, first place the outside studs into 
position and nail them securely. Then cut short 
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Figure I0~l4u— Making a miter box for 
cutting cross -bridging struts. 

studs* or FILLER STUDS, the size of the open- 
ing, and nail these to the inside face of the out- 
side studs as shown in figure 10-15* In making 
a window opening, a bottom header must be 
framed; this header is either single or double* 
When it, is doubled, the bottom piece is nailed 
to the opening studs at the proper height and the 
top piece of the bottom header is nailed into 
place flush with the bottom section. The door 
header is framed as shown in figure 10-15. The 
filler stud rests on the sole at ttfe bottom. 

TOP PLATE AND SOLE PLATE 

The top plate serves two purposes— to tie 
the studding together at the top and form a fin- 
ish for the wails; and. to furnish a support for 
the lower ends of the rafters (fig. 10-15). The 
top plate serves as a connecting link between 
the wall and the roof, just as the sills and 



girders are connecting links between the floors 
and the walls. The plate is made up of one or 
two pieces of timber of the same size as the 
studs. (In cases where the studs at the end of 
the ^uiiding extend to the rafter s # no plate is 
used at the end of the building.) When it is usfed 
on top of partition walls, it is sometimes called 
the cap. Where the plate is doubled, the first 
plate of bottom section is nailed with 16- or 
20-penny nails to the * top of the corner posts 
and to the studst the connection at the coffee r is 
made as shown in 1, figure 10-20. After the 
single piate^is nailed securely and Che corner 
braces are nailed into place, the top part of the 
plate is then nailed to the bottona section by 
means of 16- or 20-penny nails either over each 
stud, or spaced with two nails every 2 feet. The 
edges of the top section should be flush with* 
the bottom section and the corner joints iappe<jt 
as shown in 1 and 2, figure 10-20* 

All partition walls and Outside walls are 
finished either with a 2 by 4 or with a piece of 
timber corresponding to the thickness of the 
wall; this timber is laicj horizontally on the 
floor or joists. ^ It carries tHe bottom end of the 
studs (fig. 10- This 2 by 4, or timber, is 
called the "soUr or "sole olate." The sole 
should be nailed with two 16- or gO-penny nails 
at each joist that it crosses. If it is bid length- 
wise on top of a girder ox» joist, it should be 
mailed wj£h two nails every 2 feet. 



PARTITION 



/ 



Partition! walls are wails thai ,divicte the in- 
side space di a building. These walls in most 
cases are framed as part Of the building. In 
cases where floors are to be installed after the 
outside of the faliiiding is completed, The parti- 
tion walls are left unframed. There are two 
types of partition walls: the bearing, and the 
nonbearing types. The bearing type supports 
ceiling joists. The nonbearing type supports 
only itself. This type may be put in at any. time 
after the other framework is installed. Only 
one cap or plate is used. A sole plate should be 
used in every case, as it helps to distribute the 
load over a larger area. Partition walls are 
framed in the same manner as outside walls, 
and door openings are framed as outside open- 
ings. Where there are corners or where one? 
partition wall joins another, corner posts or 
T* posts are used as in the outside walls; these 
posts provide nailing surfaces for the inside 
wail finish. Partition walls in a one-story 
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building may or may not "extend to thereof. The 
top of the studs has a plate when the wall does 
not extend to the roof; but when the .wall extends 
to the roof, the studs are joined t6 the rafters. 



BRACES 

Bracing stiffens framed construction and 
helps it to resist winds, storm, twist, or strain 
stemming from any cause. Good bracing keeps 
corners square and plumb and prevents warping, 
sagging, and shifts resulting from lateral forces 
that would otherwise tend to distort the frame 
and cause badly fitting doors and windows and 
the cracking of piaster. There are three com- 
monly used methods of bracing frame struc- 
tures. 
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Let-in bracing (1. fig. 10-21). Let-is bracing 
is set into the edges of studs so as to be flush 
with the surface. The studs are. always cut to 
let in the bfc|ces* the braces are never cut. 
Usually 1 by 4's or 1 by S»s are used, set diag- 
onally from top plates to sole plates.* 

Cut-in bracing (2, fig. 10-21). Cut-in bracing 
is toenailed between, stud*. It usually consists 
of 2 by 4* s cut at al angle to permit toenailing, 
inserted in diagonal progression between studs 
running up and down from corner posts to sill 
or plates. • 

Diagonal sheathing (3, fig. 10-21). The type 
of bracing with the highest strength is sheathing 
applied diagonally. Each board acts as a brace 
of the wall. If plywood •h^Kfog 5/8-inch thick 
or more is used, othsfemethods of bracing may 
be omitted. 

19 
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Figure 10-17. —Corner poet conetructioa/ 

FRAMING LAYOUT AND ERECTION 

Framing LAYOUT consists principaily of 
laying out the various framing members for 
cutting to correct lengths, and marking the 
correct locations of members on other mem- 
bers to which they are to be joined. 

SILL LAYOUT 

The sill is normally the first member to be 
laid out. As indicated in figure 10-1, the edge 
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Figure i0-l8.~T-post construction. 



of the sill <s usually set back fronr the edge of 
the foundation a distance equal tp the thickness 
of the sheathing. When this is the case; the 
length of ;>U1 stock required to cover a. section 
of foundation wall (s equal to the length of the 
wall section minus twice the amount of the 
sjg-back. . y ( 

To -make up this length you should select 
lengths of sill; stock which will most conven- 
iently and economically make up the total re- 
quired length. Suppose, for example, that the 
section of wall calls for 33 1t of 2 % 8 sill stock 
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and you have 2x8 available in 18-ft, 16-ft, 
14-ft, and 6-ft lengths. You could select two 
18-8 pieces and cut 3 ft off one of them, or you 
could select two 1 4 -ft pieces and a 6-ft piece 
and cut a foot oft the 6-ft piece. . In th©\ first 
instance, however, you would have 3 ft of waste, 
while in the second you would have two joints In 
the sill. To minimize both waste and the num- 
ber of joints, you should select one 18- ft and 
one 16- ft piece and cut a foot off one of them. 

Once the required length has been. made up, 
the next step is to lay outihe locations of the" 
bolt holes as follows; place each piece of sill 
stock on the foundation, inboard of the bolts, 
but otherwise in exactly the position it is to 
occupy, and square a line across the stock from 
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Figure 10-20. -Plate construction. 

the center of each bolt. To lay out the bolt-hole 
center on each of these lines, measure the dis- 
tance from the center OF EACH BOLT to the 
outer edge of the foundation; subtract the amount 
of the sill set-back from this distance, and lay 
oil the remainder ON THE CORRESPONDING 
BOLT LINE, measuring from what is to be the 
outer edge of the sill. 

The reason you must lay cut each bolt hole 
separately is that the bolts may be set at 
slightly varying distances from the edge of the 
foundation and from each other. 



SILL PLACEMENT 



Bore the bolt holes with an auger bit 1/8 in. 
larger in diameter than the bolt diameter^ to 
allow for making 3light adjustments in the loca- 
tion of the sill. When ail the holes have been 
bored, try the stock for the whole section on 
the bolts for a fit. If the fit is satisfactory, re- 
move the pieces of stock and place a thin layer 
of mortar on top of the foundation. Replace the 
pieces and check the whole sill for line and 
level. Place small wedges, if necessary, to hold 
pieces level until the mortar sets. Then place 
the washers on the bolts, screw on the nuts, and 
bolt the sill down. 

JOIST LAYOUT 

A COMMON JOIST is a full-length joist, as 
distinguished from a cripple joist. The best 
way to lay out common joists for cutting is to 
figure the correct length of a common joist, 
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cut a piece of stock to this length, notch for 
identification, and use the piece as a PATTERN 
from which to cut the other common joists. The 

, best way to lay out cripples for cutting is to 
postpone the cripple layout until after the find- 
ers have been placed: then treasure the spaces 
which are to.be spanned -fcyftoe cx^ppies, * 

In platform framing, the outer ends of ||ie 
joists usually butt-agamst a header joist wtuch 
is set flush wijfh the outer edge of tfieT sAU. In 
this case the length of* a wall-to- wall common 
joist* will be the distance between the outer 

, edges of the sills, minus twice the thickness of 
a header joist. ^ » 

The length of comrpon j oist required to cover 
:i^p4ven span betaken ah ^Uside wall and a 
girder varies wffh the vcharacter of the mil , 
framing and also. with the manner in which the 
joists are framed to the girder, THe length of 
common joist required to cover a given fcpan 
between two girders varies with the manner in 
which the joists are framed to the girde^. 
Joists which lap girder with full bearing . 
(meaning joists which extend ail the way across 

"the top of the girder) must obviously be ledger 
than joists which butt each other on the tpp ^oi a 
girder. Joists in hangers, which butt agaiwrt 
the sides of a girder, are^horter than jois£§ 
which butt each other on top of a girder, 

* C The whole floor- framing, situation, then* 
must be studied closely before a common iqjst 
pattern'is cut. Whenever possible, the cutting; 
of a pattern should be delayed until the sills , 
headers, and other supporting or abutting mem- , 
bers are erected* The jaist length can then bel 
determined .by measurements taken on the ac- 
tual structure. Whenever possible, too, the 
common joist pattern should be, tried on the ac- 
tua ? structure for a fit before any joists are 
cut from it. * 

JOIST LOCATION LAYOUT 

The location % cf a joist end is tnarked on a 4 
sill or a header joist by squaring a line across 
and drawing an X alongside it* The X indicates 
the side of the line on which the joist end- section 
is to be placed. 

The location of' one of the outside joists is 
marked t first* and the locations of the others 
are then measured off from this one in accord- 
ance with the specified spacing of joists O.C. 

Figure 10-22 shows the method of laying out 
joist locations 9* £he header joists in a platform- 
frame box sjiL in which the headers and outside 
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joists come flush with the outer edges of the 1 
sill. \ 

Before you start laying out the joist loca- 
tions you should study the floor framing plan to 
learn the locations of any double trimmers 
around floor openings. Locations of double 
trimmers are marked with two lines and two 
X*s. The location 'of cripples are marked the 
same as the locations of common joists, but 
with the Word CRIP written in alongside. 

JOIST ERECTION 

The usual procedure for ejecting joists is as 
follows: if there are any header foists, these 
joists are cut and erect* first/ AS a general 
rule, the length of a platform- frame header is 
equal to the shortest distance between the outer 
edges of the sills. Header joists are toenailed 
to the sills with 16-penny nails spaced 16 in.O.C. 

As soon as a common joist pattern has been 
laid out and cut as previously described, a 
CUTTING SJARTY starts cutting common joists, 
^\s each joist is cut f a 2-man CARRYING PARTY 
carries, it to its location and lays it fiat across 
the span. A 2-man CONSTRUCTION PAR^f 
(one man at each end of the span) ejects thfe 
outside joists first. Each of these is toenailed 
down to the sill or plate with 16 -penny nails 
spaced 16 in. O.C.* auhd end-nailed through the 
headers with two 20-petfny nails driven into 
each joist end. Incidentally, many joists have 
a slight curve to them, and the convex edge of 
a joist is called the CROWN; A joist should 
always ul> placed with the crown UP. 

Next i\\e joists lying between the^ outside 
joists are set cm edge and the ends of each joist 
are toenailed down to the sill or plate with two 
16 -penny hails, one , on each side of the joist. 
Only the inner trimmer of each pair of trim- 
mers is greeted at this time, and no cripples 
are cut at this time. After all the common 
foists, and the trimmers as mentioned, have 
been set on edge and toenailed, the joists are 
plumbed and temporarily braced as follows. 

A temporary brace (usually a 1 x 6) is laid 
across the taps of the joists at the center of the 
span. The/oifter ends of this brace are tacked 
down to trap outside joists with 8-penny nails, 
driven only^ part- way in to allow for extracting 
later when U}§ brace is removed. Beginning 
with the joist next to an outside joist, the joists 
are plumbed consecutively; and as each joist 
is plumbed it is braced with an 8 -penny nail, 
driven through the brace into the joist. 
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Figure 10-23.-Fir?t step in fnuning-around Ooor opening. 



each end, driven through the trimmers into the 
ends of the headers (fig. 10-25). Finally, the 
outside trimmers are set in place and nailed to 
the inside trimmers with 16-peroty nails spaced 
12 in. O.C., as shown in figure 10-26. 

As soon as enough common Joists have been 
erected, the installation of bridging begins. 
Cross- bridging struts are nailed (usually with 
8-penny nails) at the top ends only at this time. 
Bottom ends will be nailed from below, after 
the joists have adjusted themselves to the 
weight of the subflooring. Remember the joist 
should be placed with the crown up, so that any 
settlement under the weight of the flooring will 
tend toward a level instead of toward a sag. 

After the bridging is installed, the aiibfloor- 
ing is laid as previously described. In the 
meantime , the layout and cutting of stud* begins. 

LAYING OUT STUDS FOR CUTTING 

Before you can lay out any studs for cutting, 
you must calculate how long the studs must be. 
The best way to do this is to lay out to full scale 
on a piece of stud stock certain data obtained 



from the wail sections and elevations, and then 
use the. piece of stock as a pattern for cutting 
studs. 

Next step is to iay out the segments of the 
gable-end studs watch extend above the level of 
the top of the rafter plate. In order to do this, 
you must calculate the COMMON DIFFERENCE 
of gable-end studs as follows. 

m figure 10-27 the line AC indicates the 
level of the fide wall rafter plate, and line AB 
indicates the roof line of the building. Some- 
where on the elevations you will find a small 
triangle like the one shown in the upper left of 
the figure. This is called the ROOF TRIANGLE, 
antf it gives the proportion of run to rise in the 
roof. In this case this is also the proportion of 
run to rise between line AC and line AB, and 
the proportion is 8 inches of rise to every 12 
inches of 4tm. 

The lines DE and FG r e pr e s en t the portions 
of two gable-end studs that extend above the 
level of the top of the side-wall rafter plate. 
You can calculate the length of DE as follows. 
Since the studs are spaced 16 la. O.C., the run 
of me right triangle AKD is 16 in. The rise of 
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figure 10-22.— Joist location layout— platform— frame box sill assembly 

with header joists. 



A joist that butts against a header is plumbed 
by lining up the Joist end with the perpendicular 
location line on the header. When the joist is 
in plumb position, it is nailed at the ends with 
20-penny nails, 2 to each end, driven through 
the header into the joist. 

After all the common joists, plus the inside . 
trimmers (if there are any), have been plumbed 
and braced, the framing around a floor opening 
(11 there is one) is installed. First the locations 
of the headers are determined from a study of 
the floor framing plan. Next the length of a 
header is determined by measurement of the 
shortest distance betwe en the inside trimmers. 
The four pieces of >oist stock which will form 
the double headers are then cut to correct 
length, after which the outside header of each 



pair is set in place and fastened to the inside 
trimmers with 20-penny nails, three to each 
end, driven through the trimmers into the ends 
of the headers as shown in figure 10-23. 

Once the outside headers are in place, the 
lengths of the cripple joists can be determined 
by simple measurement. The cripples are cut, 
set in place, plumbed, fastened at the outer 
ends like common joists, and fastened at the 
floor-opening ends with 20-penny nails, three 
to each cripple, driven through the outside 
headers into the ends of the cripples as shown 
in figure 10-24. 

Next the inside headers are set in place, 
fastened to the outside headers with 16 -penny 
nails spaced 6 -in. O.C., and fastened to the in- 
side trimmer* with 20-penny nails, three to 
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Figure 10-24,— Second step in framing around floor opening 
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this triangle is the length of the line DE. From 
th* roof triangle you know that the rise of a 
similar triangle with a run of 12 in. is 8 in. If 
the rise of a right triangle with a, run of 12 in. 
is a inl, the rise of a similar right triangle with 
a run of 16 in, must be the value of x in the 
proportional equation I2;8;:16:x, or 10 2/3 in. 
The length of DE f therefore, is 10 2/3 in. 
Rounded off to the nearest 1/16 in., this is 
10 H/18 in. The common difference may also 
be iomd as follows. Multiply the cut of the 
roof, expressed as a fraction, by the spac- 
ing of the studs. Assume a roof cut of 8 iii. and 
12 in. and a stud spacing of 16 in. The common 
difference in the Length of the gable stud is 16 
in, x 8/12 in. * 10 2/3 in. Expressed as a for- 
mula, stud spacing x cut of the roof ~ common 
difference. 

If the rise of a right triangle for 16 in. of 
run is 10 11 16 in., the rise for twice as much 
run, *or 32 in., roust be twice as much, or 2 x 
IP 11/16 in.; the rise for three times as much 
Sun must be 3x10 11/16; and so on. This 
means that, moving inboard from the rafter 



plates, each gable-end stud is 10 11/16 in. 
longer than the preceding gable-end stud. 

Knowing this, you can lay off the lengths of 
the gable-end studs by laying off 10 11/16 in. 
(which is Called the COMMON DIFFERENCE of 
gable-end studs) progressively for each stud, 
from the shortest to tne longest, in either side 
of the end wail- The top end cut of the gable 
stud is laid out by using the cut of the roof and 
marking on the rise side. 

A pattern layout for platform -frame studs 
is shown in figure 10-28. Since the bottom of a 
platform- frame stud, rests on the sole plate, 
which in turn rests on the subflooring, you 
should first layoff the vertical distance between 
the finish floors, MINUS the thickness of the 
sole plate, PLUS the thickness of the finish 
floor. This is distance t in figure 10-28; laying 
it off will give you the level of the upper finish 
floor. Lay off back from this level the com* 
bined thickness of the upper floor flooring, the 
depth of an upper floor joist, and the thickness 
of the top plate. You uow have the length of a 
stud, as shown in the figure. 
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STUD LOCATION LAYOUT 

Stud locations are marked on sole plates in 
the same manner as joist locations. The sole 
plate is marked first, as shown in figure 10-23. 
These marks are then transferred to the cor- 
responding top plate or rafter plate, by "match- 
es" the top plate or rafter plate against the 
marked sole plats' and squaring the marks 
across. 

The studs around wail openings require spe- 
cial treatment. First locate the center line of 
the opening toy examining the floor plan. , Let's 
say that the opening is a door, and that the plan 
shows that the center line of this door lies 7 ft 
5 in. from one of the building corners. Measure 
this off and square a line across the sill or 
plate at this point. Next look on the door sched- 
ule and find the width of this door. Let's say 
that it is Door A, and you find that Door A is 
3 ft wide. Lay off one-half of this, or I ft 6 in., 
on either side of the center line and square 
lines across. 



FRAMING ALLOWANCE 

These lines mark the boundaries of the FIN- 
ISHED door opening. The trimmer studs on 
either side of the opening, however, must be 
located at the boundaries of the ROUGH opening. 
To get the width of the rough opening you add a 
FRAMING ALLOWANCE to the width of the 
finished opening. First, the width of the rough 
opening must exceed the width of tne finished 
opening by the combined thicknesses of the 
SIDE JAMBS on the door, less the combined 
width of fee rabbets if the door fits into rabbets 
cut in the side jambs. 

Besides the allowance for the thickness of 
the Jantbs, you must make an additional FRAM- 
ING ALLOWANCE. As you will see later, the 
side jambs are wedged in place with wooden 
wedges, driven between the jambs and the trim- 
mers. The usual wedging allowance is 1/2 in. 
on either side. 

The width of the finished opening (which 
is the same as the width of the door) is the 
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Figure 10-26.— Fourth step in framing around floor opening. 



horizontal distance between the side jambs. 
The width of the rough opening is the same 
horizontal distance, plus the combined width of 
the jambs, plus the combined width of the wedg- 
ing allowance. 

To locate the trimmers, then, lay off, on 
either side of the center line, one -half the 
width of the door, plus the thickness of a side 
jamb (which should be measured on the actual 
stock), plus the wedging allowance (usually 
1/2 la.). Mark the trimmer locations with the 
word TR£M, and postpone the cutting of the 
trimmers' until after the header has been cut 
and set by place. 

The header will be nailed between the first 
two full-length studs lying outside the bounda- 
ries of the finished opening. To locate the 
header at the right height you must add to the 
height of the door a framing allowance as fol- 
lows. You must make allowance for the thick- 
ness of the head jamb, and also for the depth of 
the SIDE JAMB LUGS. The side jamb lugs are 
* w e portions of the side jambs which extend 
above the head jamb dadoes. Since you will be 



measuring from the top of the subflooring and 
since the bottom of the door will have to clear 
the finish flooring, you must allow for the thick- 
ness of .the finish flooring. If there is to be . 
threshold under the door, you must allow for 
the thickness of the threshold. If there will be 
no threshold, you must add a CLEARANCE 
ALLOWANCE which will permit the door to 
swing clear of any rugs or carpets. The usual 
clearance allowance is 5/8 in., which is also 
the usual thickness of a threshold. II the car- 
peting is to be extra thick, the clearance allow- 
ance may have to be more than 5/8 in. 

The framing allowance for a window opening 
is calculated as follows: locate and mark the 
window center line and lay off on either side of 
the center line one-half the width of the window, 
as obtained from the window schedule. This 
will locate the limits of the finished window 
opening. The top header and subsill header will 
be set between the first two full-length studs 
lying outside these limits. 

Further window-opening layout should be 
postponed until the subsill header has been set 
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Figure 10-27.— Calculating common 
difference of gable -end studs. 

in place. The height of the subsili header is 
obtained as follows: determine by examining 
the appropriate elevation, the height of the top 
of the window sill above the finish flooring. 
Since you will be measuring from the subfloor- 
ing, add the thickness of the finish flooring. 
From this, subtract the thickness of the window 
sill, plus the sill BEVEL ALLOWANCE, or 
amount that the sill will be raised by tilting. 
This is usually about 3/4". To sum up, the 
height of the tcj> of the subsili header above the 
finish flooring will be the vertical distance 



between the top of the window sill and the top of 
the finish floor, MINUS the thickness of the 
window sill, the sill bevel allowance (usually 
3/4 in.), and the thickness of the finish flooring. 

The next step is to locate the top header at 
the proper height. On the elevation you will find 
the vertical distance between the finished first 
floor line and the bottom of the window head 
jamb. Since you will measure this distance 
from the top of the subfloor, add to it the thick- 
ness of the finish floor. Next add the thickness 
of the head jamb plus the depth of the window 
side jamb lugs, which are similar to those on a 
door. The total will be the vertical distance 
between the top of the subfloor and the bottom 
of the top header. 

When you have located the level of the bottom 
of the top header, check the whole layout as 
follows. You know that the height of the rough 
opening should be the height of the window (as 
given on the schedule) plus the total framing 
allowance. Calculate the total framing allow- 
ance you have applied and add it to the window 
height. The result should be the same as the 
measured vertical distance between the top of 
the subsili header and the bottom * of the top 
header. II it Isn't, you have made a mistake 
somewhere. 

To locate the trimmers proceed as follows: 
transfer the window center line to the subsili 
header and lay off on either side of it one- half 
the width of the window, as obtained from the 
window schedule. For a window without sash 
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Figure 10-28.— Pattern layout for platform -frame stusN. 
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. Figure 10-29. -Stud location layout. 



pockets, add on either side a framing allowance 
consisting of the thickness of the side jamb plus 
a wedging allowance of 1/2 in. If the window is 
a double hung window with sash weights, add 
the thickness of the side jamb plus 2 in. for the 
width of the sash pocket. These terms are ex- 
plained in chapter 13. « 

WALL FRAMING ERECTION 

The steps in erecting a frame wall are to 
erect and plumb each of the corner posts as 
follows. Set the post in exact position on the 
plate, and toenail it down with 8 -penny nails. 
2 to each stud in the corner post. Attach tem- 
porary braces at the top, and nail couple of 
short blocks to the subfiooring at the approxi- 
mate points where the ends of the braces will 
be fastened. Set nails in the floor ends of the 
braces, ready to be driven into the blocks when 
the exact position of each end is found. 

While one man applies and reads the level, 
another man should be ready to nail the brace 
to the block, as soon as correct position is found. 
This man works the end of the brace back and 
forth, on signal from^the man at the level, until 
he gets the word that the bubble is centered.) 
Re then nails the end of the brace to the block. 
When this procedure has been followed with 
both braces, the' corner post will be plumb all 
around. 



Erection of the section of wail lying between 
the corner posts may be either by the PIECE- 
BY- PIECE method or by the SECTION method. 
In the piece-by-piece method, the wall is erected 
a piece at a time, meaning that each of the studs 
is raised and toenailed in place separately, 4 
after which the top plate or rafter plate is nailed 
on. In the section method the entire wail sec- 
tion, with the exception usually of the framing 
around openings and the upper member of the 
top plate or rafter plate, is assembled lying 
flat on the subfiooring. The section is then 
heaved up into place and fastened at the top and 
bottom. Nowadays the section method is used 
for almost ail piatform-frarae walls. 

The full-length studs are laid out adjacent to 
their location marks on the sole plate. As pre- 
viously mentioned, the lower member of the top 
plate or rafter plate has already been matched 
against the sole plate, and marked with the cor- 
responding stud locations. After the full- length 
studs have ail been laid out flat, the lower 
member of the top plate or rafter plate is nailed 
to the tops of the studs with 16-penny nails, 2 
to each stud, driven through the plate into the 
studs. 

The wail section is then heaved up into place 
and temporarily braced. The bottoms of the 
braces are only tacked to the floor blocks at 
this time, so that their positions can be adjusted 
later when the wall is straightened. Each of the 
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studs is toenailed down to its mark on the sole 
plate with 8-penny nails, 2 to each side of a 
stud. An adjoining wail section is then erected 
in the same manner, after which the upper 
members of the top plates or rafter plates are 
nailed to the lower members with 10-penny 
nails spaced 16 in. O.C. End-laps between ad- 
joining plates are nailed down with 16-penny 
nails* 2 to each lap. 

When all four walls have been erected, each 
wall is straightened as follows. A- guide line is 
stretched between the tops of the comer posts, 
and the bottoms of the temporary braces are 
released from tfie floor blocks. Beginning at 
one end of the wall, each brace is adjusted so 
as to bring the outer ed^e of the top plate in 
?xaet contact with the line. The bottom of the 
brace is then again nailed to the floor block. 

The next step is to frame the rough openings. 
The procedure for this is much the same as it 
is for framing a floor opening. Trimmers are 
nailed to full-length studs, or to each other, 
with 10-penny nails spaced 16 in. O.C. Headers 
are nailed to full-length studs with 8-penny 
nails, 2 to each end of a header member, driven 
through the full -length studs into the ends of the 
headers,. Double ^headers are nailed to each 
other with 10-pertny nails spaced 16 in. O.C. 

Next step is to cut gains for diagonal bracing 
(if any* in studs and plates. Lay out these gains 
by placing the 1 x 6 bracing material in position 
against the framing members and scoring the 
outline on each stud or plate. Nail bracing oh 
with two 8-penny nails to each stud or plate 
crossing. 



WALL SHEATHING 



WOOD sheathing consists usually of 1 x 6 or 
1 x 8 boards, but thicker and/or wider stock is 
sometimes used. Boards may be square -edged 
for ordinary edge-butt joining, or they may 
be SHIP LAP or TONGUE AND GROOVE (fig. 
10-30). "Dressed-and matched" is simply a 
term which is used instead of "tongve-and- 
groove" with reference to sheathing, siding, or 
flooring. 
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Figure 10-30. — Types of wood sheathing. 



The inner layer of outside wall covering on 
a frame structure is called the .SHEATHING 
(usually pronounced "SHEETING"}; the outer 
layer is called the SIDING. The siding, because 
it is not a structural element, is considered a 
part of the exterior finish. The sheathing, be- 
cause it strengthens and braces the wall fram- 
ing, is considered a structural element and 
therefore a part of the framing. 



rvmrc; 0F SHEATHING 

The four most common tvpes of sheathmg 
used on modern structures are WOOD, PLY- 
WOOD, FI HE I? BOARD, and GYPSUM, 



PLYWOOD sheathing is normally used in 
4- by 8-ft sheets, which are usually applied 
VERTICALLY, or with the 8-ft dimension ver- 
tical. The type of plywood used is called 
SHEATHING GRADE; for studs spaced 16 in. 
O.C. the minimum thickness is 5/16 in. 

FIBER BOARD (sometimes called INSULA- 
TION BOARD) is a synthetic material which 
may be coated or impregnated with as^ait to 
increase water resistance* Edges are usually 
shiplap or tongue and groove for joining. Thick- 
ness is normally 25/32 in. 

GYPSUM sheathing consists of a treated 
gypsum filler fe-^d on both sides with a light- 
weight paper. Sheets are usually dressed-and- 
matrhed, with V-shaped grooves ana tongues. 
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APPLICATION OF SHEATHING 

As soon as ail the wall openings have been 
framed, the application of the sheathing begins. 

Wood wall sheathing can be obtained in al- 
most all widths, lengths, and grades. Generally, 
widths are from 6 to 12 inches, with lengths 
selected for economical use. Almost all solid 
wood wail sheathing used is 13/18-inches thick 
and either square or matched edge. This ma- 
terial may be nailed on horizontally or diagonUly 
(fig, 10-31), Diagonal application contributes 
much greater ^strength to the structure. Sheath- 
ing should be nailed on with three 8-penny com- 
mon nails to each bearing if the pieces are over 
6 inches wide. Wooden sheathing is laid on 
tight, with ail joints made over the studs. If the 
sheathing is to be put on horizontally, it should 
be started at the foundation and worked toward 
the top. If it is to be put on diagonally, it should 
be started at the corners of the building and 
worked toward the center or middle of the 
building. 
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Figure 1 0-3 1.— Diagonal and horizontal 
wooden sheathing. 

Plywood as a wall sheatiiing (fig. 10-32) is 
highly recommended by its size, weight, sta- 
bility, and structural properties, plus the ease 
and rapidity of application. It adds considerably 
more strength to the frame than does diagonally 
applied wood boards. When plywood Sheithing 
is used, corner bracing can be omitted. Large 
size panels effect a major saving in the time 
required for application and still provide a tight. 
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Figure 10-32.— Gypsum and plywood 
sheathing, 

draft-free installation that contributes a high 
insulation value to the wail. Minimum thick- 
nesses of plywood wall sheathing is 5/16-inch 
for 16-inch stud spacing and 3/8-inch for 24- 
inch stud spacing. The panels should be in- 
stalled with the face grain parallel to the studs. 
However, a little more stiffness can be gained 
by installing, them across the studs, but this 
requires more cutting and fitting. Use 6 -penny 
common nails for 5/16-, 3/8-, and 1/2-inch 
panels and 8 -penny common nails for 5/8- and 
13/16-inch panels. Space the nails not more 
than 6 inches on center at the edges of the 
panels and not more than 12 inches on center 
elsewhere, 

Fiberboard sheets are applied vertically or 
horizontally. The material is nailed on with 
2-in. galvanized roofing nails. A nail should be 
started at least 3/8 in. away from the edge of a 
sheet. 

Gypsum-board sheathing (fig. 10-32) is made 
by casting a gypsum core within a heavy water- 
resistant fibrous envelope. The long edges of 
the 4 by 8 foot boards are tongued and grooved. 
Each board is a full i/2rinch thick. Its use is 
mostly with wood siding that can be nailed di- 
rectly through the sheathing and into the studs. 
Gypsum sheathing is fireproof, water resistant, 
and windproof; does not warp nor absorb water; 
and does not require the use of building papers. 
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The use o£ concrete wails in Navy -built 
structures ha^ increased in recent years, and 
the use of frame wails has decreased to a cer- 
tain degree. The use of frame roofs has not 
decreased nearly as much, however. Many 
Navy-tuilt concrete-wailed structures are still 
being covered with wood-frame roofs. 

ROOFS 

The primary object of a roof in any climate 
is to keep out the rain and the cold. The roof 
must be sloped so as to sned water. Where 
heavy snows cover the roofs for long periods of 
.time, roofs must be constructed more rigidly 
4(0 bear the extra weight. They must also be 
strong enough to withstand high winds. The 
„ most commonly used types of roof construction 
include the gable, the lean-s6 or shed, the hip, 
and the gable and valley. 

The GABLE roof (fie. IX -I) has two roof 
slopes meeting at the center, or ridge, to form 
a gable. This form of roof is the one most 
commonly used by the Navy, since it is simple 
in design, economical to construct, and may be 
used on any type structure. 

LEAN-TO or SHED ROOF (fig. U-I). is a 
near -flat roof and is used where large build- 
ings are framed under one roof, where hasty or 
temporary construction is needed, and where 
sheds or additions to buildings are erected. 
The pitch of the roof is in one direction only. 
The roof is held up by the walls or posts on 
four sides; one wall or the posts on one side 
are at a higher level than those on the opposite 
side. 

The KIP roof (fig. U-i) consists of four 
sides or slopes running toward the center of 
the building. Rafters at the corners extend 
diagonally to meet at the center, or ridge. Into 
these rafters, other rafters are framed. 

GABLE and VALLEY roof is a combination 
of two gable roofs intersecting each other. The 
valley is that part where the two roofs meet, 
each roof slanting in a different direction. This 
type of roof is slightly complicated and requires 
much time and labor to construct. 
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Figure 11-1.— Most common types 
of pitched roofs. 

TERMS USED IN 
ROOF CONSTRUCTION 

The PITCH or "slope" of a roof is the angle 
which the roof surface makes with a horizontal 
plane. The surface may vary from absolutely 
flat to a steep slope. The usual way to express 
roof pitch is by means of numbers: for exampie. 
8 and 12. 8 being the rise and 12 the run. Cn 
drawings, roof pitch ts shown in figure 11-2. 

The SPAN (part 1. fig. 11-3} of any roof is 
the shortest distance between the two oppo- 
site rafter seats. Seated in another way. it ts 
the measurement between the outside plates, 
measured at right angles to the direction of the 
ridge of the building. 

The TOTAL RISE (part 1. fig, 11-3) is the 
vertical distance from the plate to the top of 
the ridge. 

The term "TOTAL RUN" (part I. fig. 11-3) 
always refers to the level distance over which 
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Figure 11-2. -Roof pitch. 
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any rafter passes. For the ordinary rafter, 
this would be on.* -half the span distance. 

The unit of measurement or Unit of run, 
1 foot or 12 inches is the same for the roof as 
for any other part of the building. %y the use 
of this common unit of measurement, the fram- 
ing square is employed inlaying out large roofs 
parts 1 and 2, fig. 11-3). 

The rise in inches is the number of inches 
that a roof rises for every foot of run. y 

The cut of a roof is the rise in inches and 
the unit of run (12 inches) (part 2, fig. 11-3). 

The "line length" as applied to roof framing*™' 
is the hypotenuse of a triangle whose base is 
the total run and whose altitude is the total rise 
(part 1, fig. U-3). 

PLUMB and* LEVEL LINES refer to the di- 
rection of a Une on a rafter and not to any par- 
ticular rafter cut. Any line that is verticals 
when the rafter is in its proper position is 
called a plumbline. Any line that is level when 
the rafter is in its proper position is called a 
level line 'part 3. fig. U-3). 

RAFTERS 

The pieces which make up the main body of 
the framework of ail roofs are called rafters. 
They do for the roof what the joists do for the 
floor and what the studs do for the wall. Rafters 
are inclined members spaced from 16 to 48 
inches apart which vary in size, depending on 
their length and the distance at which they are 
spaced. The tops of the inclined rafters are 
fastened in one of the various common ways 
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Figure 11 -3. -Roof terms. 
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determined by the' type of roof. The bottoms of 
the rafters rest on the plate member which 
provides a connecting link between wall and 
roof and is really a functional part of both. 
The structural relationship between rafters and 
wail is the same in all types of roofs. The raft- 
ers are not framed into the plate but are simply 
nailed to it, some being cut to fit the plate while 
others, in hasty construction, are merely laid 
on top of the plate and nailed in place. Rafters 
may extend a short distance beyond the wall to 
form* the eaves and protect the sides of the 
building. 

TERMS USED IN 
CONNECTION WITH RAFTERS 

Since rafters, with ridgeboards and plates, 
are the principal members of roof framing, it 
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is, important to understand the following terms 
that apply* *o them. . , 

The COMMON rafters (part 1. fig, U-4). 
extend from plate to ridgeboard at right angles 
to both. 

HIP rafters (part fig. U*'4), extend diago- 
nally from the outside corners formed by per- 
pendicular plates to the' ridgeboard. , v H . 



VALLEY rafters* (part 3, fig, U-4), extend 
from the plates •' to the ridgeboard along the 
lines' where two roofs intersect. 

JACiC- rafters never extend the full distance 
from plate to ridgeboard. Jack rafters are 
subdivided into the hip jacks (part 4, fig. 11-45. 
the lower ends of which rest on the plate and 
the upper ends against the hip rafter; valley 
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Figure 11-4.— Rafter terms. 
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jacks (part 5, fig. 11-4), the lower ends of which 
rest against the valley rafters and the upper 
ends against the ridgeboard; and cripple Jacks 
(part 8, fig. 11-4), which are nailed between hip 
and valley rafters. , 

TOP or PLUMB CUT is the cut made at the 
end of the rafter to be placed against the ridge- 
board or, if the ridgeboard is omitted, against 
the opposite rafters. 

SEAT, BOTTOM, or HEEL CUT is the cut 
made at the end of the rafter which is to rest 
on the plate. 

SIDE or CHEEK CUT is a bevel cut on the 
side of a rafter to fit it against another frame 
member. 

RAFTER LENGTH is the shortest distance 
between the outer edge of the plate and the 
center of the ridge line. 

EAVE or TAIL is . the portion of the rafter 
extending beyond the outer edge of the plate. 

MEASURE LINE is an imaginary reference 
line laid out down the middle of the face of a 
rafter. If a portion of a roof is represented by 
a right triangle (fig. 11-5), the measure line 
will correspond to the hypotenuse, the rise to 
the leg, and the run to the base. 

COMMON RAFTER LAYOUT 

* 

Rafters must be laid out and cut with slope, 
length, and overhang exactly right so that they 
will fit when placed in the position they are to 
occupy in the finished roof. 

The Builder first determines the length of 
the rafter and the length of the piece of lumber 
from which the rafter may be cut If he is 
working from a set of plans which includes a 
roof plan, the rafter lengths and the width of 
the building may be obtained from this plan. If 
no plans are available, the width of the building 
may be measured with a tape. To determine 
the rafter length, first find one -half of the dis- 
tance between the outside plates. This distance 
is the horizontal distance which the rafter will 
cover. The amount of rise per foot has yet to 
be considered. If the building to be roofed is 
20 feet wide, half the span will be 10 feet. For 
example, the rise per foot is to be 3 inches. 
To determine the approximate overall length of 
a rafter, measure on the steel carpenter square 
the distance between 8 on the tongue and 12 on 
the blade, because 8 is. the rise and 12 is the 
unit of run. This distance is 14 5/12 inches, 
and represents the line length of a rafter with a 
total run of I foot and a rise of 8 inches. Since 
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Figure 11-5.— Measure line. 

the run of the rafter is 10 feet, multiply 10 
by the line length for 1" foot. The answer is 
144 2/12 inches, or 12 feet and 1/8 inch, ^he 
amount of overhang, normally 1 foot, must be 
added if an overhang is to be used. This makes 
a total of 13 feet for the length of the rafter, but 
since 13 feet is an odd length for timber, a 
14 -foot timber is used. 

After the length has been determined, the 
timber is laid on sawhorses, sometimes called 
"saw benches, 0 with the crown or bow (if any) 
as the top side of the rafter. If possible, select 
a straight piece for the pattern rafter. tf a 
straight piece is not available, have the crown 
toward the person laying off the rafter. Hold 
the square with the tongue in the right hand, the 
blade in the left, the heel away from the body, 
and place the square as near the upper end of 
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the rafter as possible.* In this case, the figure 8 
on the tongue and 12 on the blade are placed 
along the edge of timber which is to be the top 
edge of the .rafter as -shown in view I, figure 
H-<5. Mark along the tongue edge of the square, 
whieh will be the plumb, cut at the ridge. Since 
the length of the rafter, is known to be 12 feet 
and 1/6 inch, measure the distance from the 
top of t&e plumb cut and mark* it on the timber. 
Hold the square ip the same manner with the 8 
mark on the tongue directly over the 12 -foot 
and I '6 inch, mark. Mark along the tongue of 
the square to give the plumb cut for the seat 
(view 2, fig. 11-6). Next measure off, perpen- 
dicular to this mark,,* the length of overhang 
along the timber and make a plumb cut mark in 
the same manner, keeping the square on the 
same edge of . the timber (view 3, fig. 11-6). 
This will be the tail cut of the* rafter; often the 
tail cut is made square across the timber. 
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Figure 11-6.— Rafter layout— scale or 
measurement method. 



The level cut or width of the seat is the 
width of Jte plate, measured perpendicular to 
the plumb cut, as shown in view 4, figure il~6. 
Using the try square, square lines down on the 
sides from ail level and plumb cut lines. Now 
the rafter is ready to be cut. 



it a building is 20 feet 8 inches wide, the run 
of the rafter would be 10 feet 4 inches, or half 
the span* Instead of using the above method, 
the rafter length may be determined by vf stepping 
it off* by successive steps with the Square as 
shown in figure 11-7. Stake the same number 
of steps as there are feet in the run, which 
leaves 4 inches over a foot. This 4 inches is 
taken care of in the same manner as the full 
foot run; that is, with the square at the last 
step position, make a mark on the rafters at 
the 4-inch mark on the blade, then move the 
square along the rafter until the tongue rests at 
the 4 -inch mark, With the square held for the 
same cut as before, make a mark along the 
tongue. This is the line length of the rafter* 
The seat -cut and hangover are made as de- 
scribed above. When laying off rafters by any 
method, be sure to recheck the work carefully. 
When two rafters ha v^ been cut, it is best to 
put them in place to see if they fit. Minor ad- 
justments may be made at this time without, 
serious damage or waste of material. 
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Figure 11 -7, -Rafter layout -step -off method. 

TABLE METHOD, USltfG RAFTER 
TABLE ON FRAMING SQUARE 

The rafter table which is located on the 
blade .gives both the line length of any pitch or 
rafter per foot of run and the line length of any 
hip or valley rafter per foot of run. The dif- 
ference in length of the jack rafter spaced 16 
or 24 inches (on center) is also shown in the 



9 

ERIC 



322 



36 



Chapter II— ROOF FRAMING 



table. Where the jack rafter* hip, or valley 
rafter requires side cuts, the cut Is given in 
Mm table. 

The table (fig. 11-8) appears an the face of 
the blade* It is used to determine the length of 
the common* valley* hip, and jack rafters, and 
the angles at which they must be cut to fit at 
the ridge and plate* To use the table, the 
Builder first must become familiar with it and 
know what each figure represents. The row of 
figures In the first line represents the length of 
common rafters per foot of run, as the title in- 
dicates at the iefthand end of the blade* Each 
set of figures under each inch division mark 
represents the length ol rafter per foot of run 
with a rise corresponding to the number of 
inches over the number. For example, under 
the 16-inch mark appears the number 20,00 
inches. This number equals the length of a 
rafter with a run of 12 inches and a &se of 16 
inches, or, under the 13 -inch mark appears the 
number 17,69 inches which is the rafter length 
for a 12-inch run and a 13 -inch rise* The other 
five lines of figures in the table will not be dis- 
cussed as they are seldom used. 



out the rafters, after the length has been deter- 
mined was described above. 

When the roof hsk an overhang the rafter is 
usually cut square to* save time. When the roof 
has no overhang, the rafter cut is plumb, but no 
notch is cut in the rafter for a seat. The level 
cut is made long ehough to extend across the 
plate and the wall sheathing. This type of rafter 
saves material, although little protection is 
given to the side wall. 

BIRD'S MOUTH' 

* 

A rafter with a projection h&s a notch in it 
called 3 BIRD'S MQl/TH, as pown in figure 
U-9. The plumb cut of the bird's mouth, which 
bears against the side of the/ rafter plate is 
called the HEEL cut; theieve/ cut, which bears 
on the top of the rafter plate jfs called the SEXT 
cut. J. 

The size of the bird's nlouth is usually stated 
in terms of the depth o0he heef cut rather than 
in terms of the wjclttfof the seat cut. You lay 
out the bird's mouth in about the same way you 
lay out the seat on a rafter without a projection. 
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Figure 11 -8. -Rafter table method. 



To use the table for laying out rafters, the 
width of the building must first be known. Sup- 
pose the building is 20 feet 8 inches wide and 
the rise of the rafters is to be 8 inches per foot 
of run. The total run of the rafter will be 10 feet 
4 inches. Look in the first line of figures, un- 
der tJL -inch mark appears the number 14.42, 
which is the length in inches of a, rafter with a 
\f* run of 1 foot and a rise of 8 inches. To find the 
line length of a rafter with a total run of 10 feet 
4 inches, multiply 14*42 inches by 10 1/3 and 
divide by 12 so as to get the answer in feet. 
The 14.42 inches by 10 1/3 equals 149.00? inches, 
which is divided by 12 to equal 12 5/12 feet. 
Therefore 12 feet 5 inches is the line length of 
the rafter. The remaining procedure for laying 



Measure off the depth of the heel on the heel 
plumb line, set the square as shown in figure 
11-10, and draw the seat line along the blade. 
For the roof surface, ALL RAFTERS should 
be exact, therefore, the amount above the seat 
cut, rather than the bottom edge of the rafters, 
is the most important measurement, Suppose 
that on a hip roof, or an intersecting roof, the 
hips or valley rafters are 2x6 and the common 
rafters 2x4, The amount above the seat cut 
should be such as to adequately support the 
overhang of the roof, plus personnel working on 
the roof. The width of the seat cut is important 
as a bearing surface. The maximum width of 
the common rafter should not exceed the width 
of the plate. 
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{ SEAT CUT OF 
\ BIRD'S MOUTH 



HEEL CUT OP 
BIRD'S MOUTH 
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Figure 11 -9. -Bird's mouth on a 
rafter with projection. 

HIP RAFTER LAYOUT 

Moat hip roofs are EQUAL -PITCH hip 
roofs, in which the angle of slope on the roof 
end or ends is the same as the angle of slope 
on the sides. Unequal -pitch hip roofs do exist, 
bat they are quite rare, and they require special 
layout methods. The UNIT LENGTH RAFTER 
TABLE on the framing square applies/ only to 
equal -pitch hip-roofs. 

In the following discussion of hip roof fram- 
ing it will be assumed that in every case the 
roof is an equal -pitch h'.p roof. 

The length of a hip rafter, like the length of 
a common rafter, is calculated on the basis of 
bridge measure times the unit of run. Any of 
the methods previously described for a com- 
mon rafter may be used. Some of the basic 
data for a hip rafter, however, are different 

Take a look at figure 11-11, which shows 
part of a ROOF FRAMING DIAGRAM for an 
EQUAL -PITCH hip roof. A roof framing dia- 
gram may be included among the working draw- 
ings; if it is not, you should lay one out for 
yourself. Lay the building lines out to scale 
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Figure 11 -10. -Laying out a bird's mouth. 

first; you can find the spaa and the length of the 
building on the working drawings. Then draw a 
horizontal line along the center of the span. 

In an equal -pitch hip roof framing diagram 
the lines which indicate the hip -Afters (FA, 
GA, JB, and KB in fig. 11 -11) forma 45° angles 
with the building lines. Draw these lines in at 
45*, as shown. The points where they meet the 
center line are the THEORETICAL ends of the 
ridge piece. The ridge-end common rafters 
CA, DA, EA, HB, JB, and LB join the ridge 
at the same points. 

A line which indicates a rafter in the roof 
framing diagram is equal in length (to scale, of 
course) to the TOfcAL RUN of the rafter it 
represents. You can see' from the diagram that 
the total run c/ a hip rafter (represented by 
lines FA, GA, fB, and KB) Is the hypotenuse 
of a right triangle with shorter sides each 
equal to the total run of a common rafter. You 
know the total run of a common rafter: it is 
one -half the sr*n. or one -half the width of the 
building. Knowing this, you can find the total 
run of a hip rafter by applying the Pythagorean 
theorem. 

Let us suppose, for example, that the span 
of the building is 30 ft. Then one-half the span, 
which is the same as the total run of a common 
rafter, is 15 ft. By the Pythagorean theorem, 
the total run of a hip rafter is the square root 
of (152 ♦ 15 2), or 21.21 ft. 

What is the total rise? Since a hip rafter 
loins the ridge at the same height as a common 
rafter, the total rise for a hi* rafter is the 
same as the total rise for a common rafter. 
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Figure 11-11, -Equal pitch hip roof framing diagram. 



You know how to figure the total rise of a com- 
mon rafter. Let us support that this roof has a 
unit run of 12 and a unit rise of 8. Since the 
total run of a common rafter in the roof is 15 ft-, 
the total rise of a common rafter is the value 
of x in the proportional equation 12:8::15:x, 
or 10 ft 

Knowing the total jrun of the hip rafter 
(21.21 ft) and the total rise (10 ft), you can fig- 
ure the line length by applying the Pythagorean 
theorem. The line length is the square root of 
(21.212 + 102), or 23.44 ft or about 23 ft 5 1/4 in.* 

To find the length of a hip rafter on the basis 
of bridge measure,: you must first determine 
th* bridge measure. As with a common rafter, 
th# bridge measure of a hip rafter is the length 
of the hypotenuse of a triangle with shorter 
sides equal ta the unit run and unit rise of the 
rafter. The unit rise of a hip rafter is always 



the same as that of a common rafter , but THE 
UNIT RUN OF A HIP RAFTER IS DIFFERENT. 

The unit run of a hip rafter in an equal -pitch 
hip root is the hypotenuse of a right triangle 
with shorter sides each equal to the unit run of 
a common rafter. Since the unit run of a com- 
mon rafter is 12, the unit run of a hip rafter is 
the square root of (122 + 122), or 16,97. 

If the unit run of the hip rafter is 16.9? and 
the unit rise (in this particular ^ase) is 8, the 
unit length of the hip rafter must be the square 
root of (16. 9? 2 - 8 2 }, or 18.76/ This means 
that for every 16,0? units of run the rafter has 
18.76 units of length. Since the total run of the 
rafter is 21,21 ft, the length of the rafter must 
be the value of x in the proportional equation 
16.97:I8.76::2l,2l:x, or 23,44 ft 

Like the unit length of a common rafter, the 
bridge measure of a hip rafter may be obtained 
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from the unit length rafter table on the framing 
square. If you turn back to figure 11-8, you 
will see that the second line in the table is 
headed "Length hip or valley . rafters per foot 
run." This means "per foot run of A COMMON 
RAFTER IN THE SAME ROOF/' Actually, the 
unit length given in the tables is the unit length 
for every 16.97 units of run OF THE HIP 
RAFTER ITSELF. If you run across to the 
unit length given under 8. you will find the same 
figure. 18.76 units, that you calculated above. 

An easy way to calculate the length of an 
equal -pitch hip roof ratter is to multiply the 
bridge measure by the number of feet in the 
total run oi a common rafter, which is the 
same as the numbeV of feet in one -half of the 
span of the building. One-half of the span of the 
building in this case is 15 ft: the length ojf the 
hip rafter is therefore 18.76 x 15. or 281.40 in., 
which is 281.40 12, or 23.45 ft. Note that when 
you use this method you get a result in inches, 
which you must convert to feet. The slight dif- 
ference of 0.01 ft between this resujt and the 
one previously obtained amounts to less than 
1. 8 in., and may be ignored. 

You step off the length of an equal -pitch hip 
roof rafter just as you do the length of a com- 
mon rafter, except for the fact that you set the 
square to a unit oi run of 16.97 in. instead of to 
a unit of run C 12 in. Since 16.97 inches is the 
same as 16 in. and 15.52 sixteenths of an inch, 
setting the square to a unit of run of 17 in. is 
close enough for most practical purposes. Rear 
in mind that for any plumb cut line on an equal - 
pitch hip roof rafter you set the square to the 
unit rise of a common rafter and to a unit run 
of If. 

You step off the same number of tiues as 
there are feet in the total run of a common 
rafter in the same roof: only the size of each 
step is different. For every 12 -in. step in a 
common rafter a hip rafter has a 17 -in. step. 
In the roof on which we are working, the total 
run of a common rafter is exactly 15 ft; this 
means that you would step off the hip -rafter cut 
(17 in. and 8 in J exactly 15 times. 

Suppose, however, that there was an .ODD 
UNIT in the common rafter total run. Assume, 
for example, that the total run of a common 
rafter is 15 ft 10 1/2 in. How would you make 
the odd fraction of a step on the hip rafter? 

You remember that the unit run of a hip 
rafter is the hypotenuse of a right triangle with 
other sides each equal to the unit run of a com- 
mon rafter. This being the rase, the run of the 



odd unit on the hip rafter must be the hypote-, 
nuse of a right triangle with other sides each 
equal to the odd unit of run of the common 
rafter, which in this case is 10 1 /2 in. You can 
figure this by the Pythagorean theorem (square 
root of (10.52 + 10.52)), or you can set the 
square on a true edge to 10 1/2 in. on the tongue 
and 10 1/2 in. on the blade and measure thedis- 
tance between the marks. It comes to 14.84 in., 
which rounded off to the nearest 116 in equals 
14 13 16 in. 

To lay off the odd unit, set the tongue of the 
framing square to the plumb line for the last 
full step made and measure off 14 13/16 in. 
along the blade. Place the tongue of the square 
at the mark, set the square to the hip rafter 
plumb cut of 8 in. on the tongue and 17 in. on 
the blade, and draw the line length cut line. 

Hip Rafter* Shortening Allowance 

As is the case with a common rafter, the 
line length of a hip rafter does not take into 
account the thickness of the ridge piece. The 
size of the ridge-end shortening allowance for 
a hip rafter depends upon the manner in which 
the ridge end of the hip rafter is joined to the 
other structural members. As shown in figure 
11-12. the ridge end of the hip rafter may be 
framed against the ridge piece (view A, fig. 
11-12) or against the ridge-end common raft- 
ers (view B, fig. 11-12), If the hip rafter is 
framed against the ridge piece, the shortening 
allowance is one -half of the 45° thickness of 
the ridge piece. The 45° thickness of stock is 
the length of a line laid at 45° across the thick- 
ness dimension of the stock. If the hip rafter 
is framed against the common rafters, the 
shortening allowance is one -half of the 45 e - 
thickness of a common rafter. To lay off the 
shortening allowance, set the tongue of the 
framing square to the line length ridge cut line, 
measure off the shortening allowance along the 
blade, set the square at the mark to the cut of 
the rafter (8 in. and 17 in/), and draw the actual 
ridge plumb cut line. 

Hip Rafter Projection 

A hip rafter projection, hks a common 
rafter, is figured as a separate problem. The 
run of a hip rafter projection, however, is not 
the same as the -run of a common rafter pro- 
jection in the same roof. Figure 11-13 shuws 
you why. The run of the hip rafter projection. 
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Figure 11-12.— Hip rafter shortening allowance. 



as you can see, the hypotenuse of a right tri- 
angle with shorter sides each equal to the run 
of a common rafter projection. If the run of the - 
common rafter overhang is 18 in., the run of 
the hip rafter is the square root of (IS 2 ♦ 18 2 ), 
or 25.45 in. Since the rafter rises 8 units for 
every 1? units of run, the total rise of the pro- 
jection is the value of x in the proportional 
equation I7:8::25.45:x, or IX. 9 in. If the total 
run is 25.4San. and the total rise 11.9 in., the 
length of the projection is the square root of 
■ (25.452 ♦ 11.9*1, or about 28 in. 

Hip Rafter Side Cuts 

Since a common rafter runs at 90° to the 
ridge, the ridge end of a common rafter is cut 
square, or at 90" to the lengthwise line of the 



rafter. A hip rafter, however, joins the ridge, 
or the ridge ends of the common rafters, at an 
angle, and the ridge end of a hip rafter- must 
therefore be cut to a corresponding angle, 
called a SIDE CUT. The angle of the side cut 
is more acute for a high unit rise than it is for 
a low one. 

x The angle of the side cut is laid out as shown 
vin figure. 11-14. Place the tongue of the fram- 
ing square along the ridge cut line, as shown, 
and measure off one-half the thickness of the 
hip rafter along the blade. Shift the tongue to 
the mark, set the square to the cut of the rafter 
(17 in. and 8 in.), and draw the plumb line 
marked A in the figure. Then turn the rafter 
edge -up, draw an edge center line, and draw in 
the angle of the side cut as indicated in th<* 
lower view of figure 11-14. For a hip rafted 
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Figure 11 -13, -Run of hip rafter projection. 
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Figure 1 1 -14. -Laying out hip rafter side cut. 

which is to be framed against 'he ridge there 
will be only a single side cut. as indicated by 
the dotted line: for one which is to be framed 
against the ridge ends of the common rafters 
there will be a double side cut, as shown. The 
tail of the rafter must have a double side cut at 
the same angle, but in the reverse direction. 



The angle of the side cut on a hip rafter may 
alio be laid out by referring to the unit length 
rafter table on the framing square. If you turn 
back to figure 11-8, you will see that the bottom 
line in the table is headed "Side cut hip or val- 
ley/use." if you follow this line over to the 
column headed by the figure 8 (for a unit rise 
of 8), you will find the figure 10 7/8. If you 
place the framing square face -up on the rafter 
edge, with the tongue on the ridge -end cut line, 
and set the square to a cut of 10 7/8 in. on the 
blade and 12 In. on the tongue, you can draw the 
correct side -cut angle along the tongue. 

If the bird's mouth on a hip rafter had the 
same depth as the bird's mouth on a common 
rafter, the edges of the hip rafter would extend 
above the upper ends of the jack rafters as 
shown in figure 11-15. This can be corrected 
by either BACKING or DROPPING the hip 
rafter. Backing means to bevel the upper edge 
of the hip rafter. As shown in figure 11-15, the 
amount of backing is taken at the 'right angle to 
the roof surface, or the top edge of the 'hip 
rafter. Dropping means to deepen the bird's 
mouth so as to bring the top edge of the hip 
rafter down to the upper ends of the jacks. The 
amount of drop is taken on the heel plumb line. 



HIP RAFTER 

AMOUNT OF 
RACKING 




AMOUNT OF DROP 



JACK RAFTER 
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Figure 11 -15. -Backing or dropping 
a hip rafter. 

The amount of backing or drop required is 
calculated as shown in figure 11-18. Set the 
framing square to the cut of the rafter (8 in. 
and 17 in.) on the upper edge, and measure off 
one -half the thickness of the rafter from the 
edge along the blade. A line drawn through this 



328 



9 

ERIC 



Chapter $ I -ROOF FRAMING 



•ACXM4 UNI 



* TMCXMU 9' \ \ 
HtP UFTtl . A \ 





133.126 

Figure 11-16. —Determining required amount of backing or drop. 



mark, parallel to the edge, will indicate the 
bevel angle, as shown, if the rafter is to be 
backed. The perpendicular distance between 
the line and the edge of the rafter will be the 
amount of drop— meaning the amount that the 
depth of the hip rafter bird's mouth should ex- 
ceed the depth of the common rafter bird's 
mouth. 



VALLEY RAFTER LAYOUT 

A valley rafter follows the line of intersec - 
tion between a main roof surface and a gable - 
roof addition or a gable -roof dormer surface. 
Most roofs which contain valley rafters are 
EQUAL -PITCH roofs, in which the pitch of the 
addition or dormer roof is the same as the 
pitch of the main roof. There are UNEQUAL - 
PITCH valley -rafter roofs, but they are quite 
rare, and they require special framing methods. 
In the discussion of valley rafter layout it will 
be assumed that the roof is in every case an 



equal pitch .roof, in which the unit of run and 
unit of rise of an addition or dormer common 
rafter is the same as the unit of run and unit of 
rise of a main roof common rafter. In an 
aqual -pitch roof the valley rafters always run 
at 45" to the building lines and the ridge pieces. 

Figure 11-17 shows an EQUAL-SPAN fram- 
ing situation, in which the span of the addition 
is the same as the span of the main roof. Since 
the pitch of the addition roof is the same as the 
pitch of the main roo*, equal spans bring the 
ridge pieces to equal heights. 

If you look at the roof framing diagram in 
the figure, you will see that the total run of a 
valley rafter (indicated by AB and AD in the 
diagram) is the hypotenuse of a right triangle 
with shorter sides equal to the total run of a 
common rafter in the main roof. The unit run 
of a valley rafter is therefore 16.97, the same 
as the unit run for a hip rafter. It follows that 
figuring the length of an equal -span valley 
rafter is the same as figuring the length of an 
equal -pitch hip roof hip rafter. 
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Figure 11-17 -Equal span main roof and 
intersection roof. 

A valley rafter, however, does not require 
backing or dropping. The projection, if any, is 
figured- just as it is for a hip rafter. Side cuts 
are laid out as they are for a hip rafter; the 
valley -rafter tail has a doub'e side cut, like the 
hip-rafter tail, but in the reverse direction, 
since the tail cut on a valley rafter must form 
an inside rather than an outside corner. As in- 
dicated in figure 11-18 the ridge-end shortening 
allowance in this framing situation amounts to 
one-half of the 45" thickness of the ridge. 

Figure 11-19 shows a framing situation in 
which the span of the addition is shorter than 
the span of the main roof. Since the pitch of 
the addition roof is the same as the pitch of the 
main roof, the shorter span, of the addition 
brings the addition ridge down to a lower level 
than that of the main roof ridge. 

There are two ways of framing an intersec - 
Uon of this type. By the method shown in fig- 
ure 11-19, a full-length valley rafter (AD in the 
figure) is framed between,, the rafter plate and 
the ridge piece, and a shorter valley rafter 
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Figure 11-18.— Ridge -end shortening 
allowance for equal span intersec- 
tion valley rafter. 

;CB in the figure) is then framed to the longer 
one. If you study the framing diagram you will 
see that the total run of the longer valley f rafter 
is the hypotenuse of a right triangle with shorter 
sides each equal to the total run of a common 
rafter IN THE MAIN ROOF. The total run of 
the shorter valley rafter, on the other hand, is 
the hypotenuse of a right triangle with shorter 
sides each equal to the total run of a common 
rafter IN THE ADDITION. The total run of a 
common rafter in the main roof is equal to 
one -half the span of the main roof; the total run 
of a common rafter in the addition is equal to 
one -half the span OF THE ADDITION. 

Knowing the total run of a valley rafter (or 
of any rafter, for that matter), you can always 
find the line length by applying the bridge 
measure times the total run. Suppose, for ex- 
ample, that the span of the addition in figure 
11-19 is 30 ft, and that the unit rise of a com- 
mon rafter in the addition is 9. The total run 
of the shorter valley rafter is the square root 
of (152 «. is2) t or 21.21 ft. If you refer back 
to the unit length rafter table in figure 11-8, 
you will see that the bridge measure for a 
valley rafter in a roof with a common -rafter 
unit rise of 9 is 19.21. Since the unit run of a 
valley rafter is 16.97 and the total run of this 
rafter is 21.21 ft, the line length must be 
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Figure 11-19. —Equal -pitch but unequal 
span framing situation. 

the value of x in the proportional equation 
16.97:19.21::2l.21:x, or 24.01 ft. 

An easier way to find the length of a valley 
rafter is to simply multiply the bridge meas- 
ure by the number of feet in one -half the span 
OF THE ROOF TO WHICH THE VALLEY 
RAFTER BELONGS. The length of the longer 
valley rafter in figure 11-19, for example, 
would be 19.21 times one-half the span OF 
THE MAIN ROOF. The length of the shorter 
valley rafter is 19.21 times one -half the span 
OF THE ADDITION. Since one-half the span 
of the addition is 15 ft, the length of the shorter 
valley rafter is 15 x 19.21, or 288.15 in., which 
is 288.15/12, or 24.01 ft. Note again that when 
you use this method you get a result in inches, 
which you must change to feet. 

Figure 11-20 shows the long and short val- 
ley rafter shortening allowances. Note that the 
long valley rafter has a single side cut for 
framing to the main roof ridge piece, while the 
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Figure 11 -20. -Long and short valley rafter 
shortening allowances. 

short valley rafter is cut square for framing 
to the addition ridge. 

Figure 11-21 shows another method of fram- 
ing an equal -pitch unequal -span addition. In 
this method the inboard end of the addition 
ridge is hailed to a piece which hangs from the 
main roof ridge. As shown in the framing 'dia- 
gram, this method calls for two short valley 
rafters, each of which extends from the rafter 
plate to the addition ridge. The framing dia- 
gram shows that the total run of each of these 
valley rafters is the hypotenuse of a right tri- 
angle with shorter sides, each equal to the total 
run of a common rafter IN THE ADDITION. 

As indicated in figure 11-22, the shortening 
allowance* of each of the short valley rafters is 
one-half of .the 45° thickness of the addition 
ridge. Each rafter is framed to the addition 
ridge with a single side cut. 

Figure 11-23 shows a method of framing a 
gable dormer without side walls. The dormer 
ridge is framed to a header set between a couple 
of doubled main -roof common rafters. The 
valley rafters are framed between this header 
and a lower header. As indicated in the fram- 
ing diagram, the total run of a valley rafter is 
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133.131 Figure 11*22. -Shortening allowance of valley 
Figure 11 -21. -Another method of framing rafters in suspended ridge method of inter- 

equal -pitch unequal span intersection. section roof framing. 



the hypotenuse of a right triangle with shorter 
sides each equal to the total run of a common 
rafter IN THE DORMER, 

Figure 11-24 shows the arrangement and 
names of framing members in this type of 
dormer framing. 

Figure 11-24 also shows that the upper 
edges of the headers must be beveled to the cut 
of the main roof. Figure lt-25 shows that in 
this method of framing the shortening allow- 
ance for the upper end of a valley rafter is 
one -half of the 45° thickness of the inside mem- 
ber in the upper doubled header. There is also 
a shortening allowance for the lower end, con- 
sisting of one -half of the 45° thickness of the 
inside member of the doubled common rafter. 
The figure also shows that each valley rafter 
has a double side cut at the upper end and a 
double side cut at the lower end. 

Figure II -26 shows a method of framing a 
gable dormer with side walls. As indicated in 
the framing diagram, the total run of a valley 



rafter is again the hypotenuse of a right tri- 
angle with shorter sides each equal to the run 
of a common rafter IN THE DORMER You 
figure the lengths of the dormer corner posts 
and side studs just as you do the lengths of 
gable -end studs, and you lay off the lower -end 
cut-off angle by setting the square to the cut 
of the main roof* 

Figure 11-2? shows the valley rafter short- 
ening allowances for this method of framing a 
dormer with side walls. 

JACK RAFTER LAYOUT 

A jack rafter is a part of a common rafter* 
shortened for framing to a hip rafter, a valley 
rafter, or both. This means that in an equal - 
pitch framing situation the unit rise of a jack 
rafter is always the same as the unit rise of a 
common raster. 

A HIP JACK rafter is one which extends 
from a hip rafter to a rafter plate. A VALLEY 
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Figu; t *. ' -23. -Method of framing dormer 
without sidewalls. * 

JACK rafter iz on* which extends from a valley 
raster to a ridge. A CRIPPLE JACK rafter is 
one which does not contact either a rafter plate 
or a ridge. A VALLEY CRIPPLE JACK is 
one which extends between two valley rafters 
in the long -and -short -valley -rafter method *of 
addition framing. A HIP -VALLEY CRIPPLE 
JACK is* one which extends, from, a hip rafter 
to a valley rafter. AH types of Jacks except 
cripple jacks are shown in figure 11-28. A 
valley cripple jack and a couple of hip-valley 
cripple jacks are shown i^figure U-29 1 . 

Lengths of Hip Jack Rafters 

Figure 11-30 shows a roof framing diagram 
for a series of hip jack rafters. The jacks are 
always/ on the same spacing O.C. as the com- 
mon rafters. Suppose that the spacing in this 
instance is 16 in <XC^ You can see that the 
totel run of the shortest Jack is the hypotenuse 
of a right triangle with shorter sides each 
16 in. long. The total run of the shortest jack 
is therefore the square root of (16 2 * 16 z ), or 
22.6*2 in. 



Suppose that a common rafter u in this roof 
has" a unit rise of 8. The jacks, as you know, 
have the same unit rise as a common rafter. 
The unit length of a jack in this roof, then, is 
the square root of (12 2 + S 2 ). or 14.42. This 
means that a jack is 14.42 units long or every 
12 units of run. The length of the shortest hip 
jack la this roof is therefore the value of x In 
the proportional equation 12:14.42::16:x, or 
19.23 in. 

This is always the length of the shortest hip 
jack when the jacks are spaced 16 in O.C. and 
the common rafter in the roof has a unit rise 
of 8. It is also the COMMON DIFFERENCE 
OF JACKS, meaning that the next hip jack will 
be 2(19.23 in.) long, the next 3(19.23 in.) long, 
and so on. 

The common difference for hip jacks spaced 
16 in.- O.C, and also for hip jacks spaced 24 In. 
O.C, is given In the ui^t length rafter table on 
the framing square for unit rises ranging from 
2 to 18 inclusive. Turn back to figure 11-8, 
which shows a segment of the unit length rafter 
table. Note the third line in the table, which 
reads "Diff. in length of jacks 16 inches cen- 
ters." If you follow this line over to the figure 
under 8 (for a unit rise of 8), you will find the 
same unit length (19.23 in.) that you worked out 
above. 

The best way to figure the length of a valley 
jack or a cripple jack is to apply the bridge 
measure to the total run. The bridge measure 
of any jack is the same as the bridge measure 
of a common rafter having the same unit of 
rise as the jack. Suppose, for example, that 
the jack has a unit rise of 8. In figure 11-8, 
look along the line on the unit length rafter 
tables headed "Length common rafters per foot 
run" for the figure in the column under 8, and 
you will find a unit length of 14.42. You should 
know by this time how to apply this to the total 
run of a jack to get the line length. 

The best way to figure the total runs of 
valley jacks and cripple jacks is to lay out a 
framing diagram and study it to determine what 
these runs must be. Figure 11-31 shows part 
of a framing diagram for a main hip roof with 
a long-and-short -valley -rafter gable addition. 
By studying the diagram you can figure the 
total runs of the valley jacks and cripple jacks 
as follows: 

The run of valley jack No. 1 is obviously the 
same as the run of hip jack No. 8, which is the 
run of the shortest hip jack. The length of 
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gure 11-24. -Arrangement and names of framing members for 
dormer without sidewall. 



valley jack No. 1 is therefore equal to the com- 
mon difference of jacks. 

The run of valley jack No. 2 Is the same as 
the run of hip jack No. 7, and the length is 
therefore twice the common difference of jacks. 

The run of valley jack No. 3 is the same as 
the run of hip jack No. 6, and the length is 
therefore three times the common difference of 
; icks. 

The run of hip-valley cripple No. 4, and also 
of hip-vailey cripple No, 5, is the same as the 
run of valley jack No. 3. 



The run of valley jack No. 9, and also of 
valley jack No. 10, is equal to the spacing of 
jacks O.C. Therefore, the length of one of 
these jacks is equal to the common difference 
of jacks. 

The run of valley jacks Nos. 11 and 12 Is 
twice the run cf valley jacks Nos. 9 and 10, and 
the length of one of these jacks is therefore 
twice the common difference of jacks. 

The run of valley cripple No. 13 is twice the 
spacing of jacks O.C, and the length is there- 
fore twice the common difference of jacks. 
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Figure 11 -25, -Valley rafter shortening allowances for 
dormer without stdewail. 



The run of valley cripple No, 14 is twice the 
run of valley cripple No. 13, ami the length is 
therefore 4 times the common difference of 
jacks. 

Jack Rafter Shortening Allowances 

A hip jack rafter >ias a shortening allowance 
at the upper end consisting of one -half of the 
45° thickness of the hip rafter. A valley Jack 
rafter has a shortening allowance at the upper 
end, consisting of one-half of the thickness of 
the ridge, and another at the lower end, con- 
sisting of one -half of the 45° thickness of the 
valley rafter. A hip-valley cripple has a short- 
ening allowance at the upper end, consisting of 
one -half of the 45 9 thickness of the hip rafter, 
and another at the lower end, consisting of one- 
half of the 45* thickness of the valley rafter. 
A valley cripple has a shortening allowance at 
the upper end, consisting of one-half of the 45° 
thickness of the long valley rafter, and another 



at the lower end, consisting of one-half the 45° 
thickness of the short valley' rafter. 

Jack Rafter Side Cuts 

The side cut on a jack rafter can be laid out 
by the method illustrated in figure' 11-14 for 
laying out the side cut on a hip rafter. Another 
method is to use the fifth line of the unit length 
rafter table, which is headed "Side cut of jacks 
use** (fig. U-8). If you follow that line over to 
the figure under 8 (for a unit rise of 8), you 
will see that the figure given is 10. To lay out 
the side cut on a jack, set the square face -up 
on the edge of the rafter to 12 in, on the tongue 
and 10 in. on the blade, and draw the side -cut 
line along the tongue. 

Jack Rafter Bird's Mouth and Projection 

A jack rafter is a shortened common rafter; 
consequently, the bird's mouth and projection 
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Figure il -26. -Method of framing gable 
dormer with sldewails. 

on a jack rafter are laid out just as they are 
on a common ra rer. 

RIDGE LAYOUT 

Laying out the ridge for a gable roof pre- 
sents no particular problem, since the line 
length of the ridge is equal to the length of the 
building. The actual length would include any 
overhang. For a hip main roof, however, the 
ridge layout requires a certain amount of 
calculation. 

As previously mentioned, in an equal -pitch 
hip roof the line length of the ridge amounts 
to the length of the building minus Vice the 
total run of a main roof common rafter. The 
ACTUAL length, however, depends upon the 



way in which the hip rafters are framed to the 
ridge. 

As indicated in figure 11-32, the line length 
ends of the ridge are at the points where the 
ridge center line and the hip rafter center lines 
cross. In figure 11-32 th * hip rafter is framed 
against the ridge; in this method of framing the 
actual length of the ridge exceeds the line 
length, at each end, by one-half of the thickness 
of the ridge, plus one-half of the 45' thickness 
of the hip rafter. In figure 11-32 the hip rafter 
is framed |etween the common rafters; in this 
method of framing the actual length of the ridge 
exceeds the line length, at each end, by one- 
half of^the thickness of a common rafter. 

Figure 11-33 shows that the length of the 
ridge for an equal -span addition is equal to the 
length of the addition rafter plate, plus one -half 
the span of the building, minus the shortening 
allowance at the main roof ridge; the shorten- 
ing allowance amounts to one-half of the thick- 
ness of the main roof ridge. Figure 11-33 
shows that the length of the ridge for an 
unequal -span addition varies with the method of 
framing the ridge. If the addition ridge is sus- 
pended from the main roof ridge,* the length is 
equal to the length of the addition rafter plate 
plus one -half the span of the building. If the 
addition ridge is framed by the long -and -short 
valley rafter method, the length is equal to the 
length of the addition rafter plate, plus one -half 
of the span of the addition, minus a shortening 
allowance consisting of one -half of the 45° 
thickness of the long valley rafter. If the addi- 
tion ridge is framed to a double header set be- 
tween a couple of double main roof common 
rafters, the length of the ridge is equal to the 
length of the addition side-wall rafter plate, 
plus one -half the span of the addition, minus a 
shortening allowance consisting of one -half the 
thickness of the inside member of the double 
header. 

Figure 11-34 shows that the length of the 
ridge on a dormer without side walls is equal 
to one-half of the span of the dormer, less a 
shortening allowance consisting of one -half the 
thickness of the inside member of the upper 
double header. Figure U-34 shows that the 
length of the ridge on a dormer with side walls 
amounts to the length of the dormer rafter 
plate, plus one -half the span of the dormer, 
minus a shortening allowance consisting of 
one -half the thickness of the inside member of 
the upper double header. 



336 



Chapter IX -ROOF FRAMING 



•DOUBLE *AS*-*00? 
COMMON RAFTER 



SHORTENING ALLOWANCE 
* Of 49* THICKNESS OF 
MEMBER OF UMIft 
DOUBLE HEADER 



DOUBLE MAIN-ROOF 
COMMON RAFTER 




SHORTENING ALLOWANCE H.OF 
45 THICKNESS OF OUTSIDE MEMBER 

OF DOUBLE MAIN-ROOF COMMON 
RAFTER. PLUS WHOLE 45° THICKNESS 
OF INSIDE MEMBER. 

133.135 

Figure 11-27 -Valley rafter shortening allowances for dormer with sidewail. 



SHED ROOF FRAMING 

As previously mentioned, a SHED or SINGLE - 
PITCH roof is essentially one -half of a gable 
or double -pitch root. Like the full-length raft- 
ers in a gable roof, the full-length rafters in a 
shed roof are COMMON rafters, Note, how- 
ever, that as shown in figure 11-35, the total 
run of a shed roof common rafter is equal to 



the span of the building MINUS THE WIDTH 
OF THE RAFTER PLATE ON THE HIGHER 
RAFTER-END WALL. Note also, that the run 
of the projection on the higher wail is meas- 
ured from the INNER EDGE of the rafter plate. 
To this must be added the width of the Plate and 
the length of the overhang at the top. SOW -roof 
common rafters are aid out like gable-roof 
common rafters. A ed roof common rafter 
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F^vre 11-28,— Types of aek rafters, : 



has two bird's mouths, but they are laid out 

^ ^ y just like the bird* s mouth on a gable -roof com- 

< - - £\ mon rafter. 

*[ \ Figure 11-35 also shows that the height of 

: v\^. toe higher rafter-end wall must exceed the 

* ; height of the lower by an amount equal to the 
, • ' a total rise of a common rafter. 

- ^ ^ , . - \ Figure 11-38 shows a method of framing a 

,y * v - ^ shed dormer. There are 3 layout problems to 

< . , be solved here, as follows: (1) determining the 

* V,\, - . ^ total run of a dormer rafter, (2) determining 

^ v the angle of cut on the inboard ends of the 

< - - * dormer rafters, and (3) determining the lengths 
- ' of the dormer side -wall studs. 

* ^ To determine the total run of a dormer 
* zif rafter you divide the height of the dormer end 

wail, in inches, by the difference between the 

45,460 unit rise of the dormer roof and the unit rise 

\wre 1 1 -2\r -Valley cripple jack and of the mam roof. Take the dormer shown in 

hip-valley cripple jacks, figure 11-3", for example. The height of the 
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Figure 11-30.— Hip jack framing diagram. 

dtormer end -wall is 9 ft, or 108 in. The unit 
rise of the main roof is 8; the unit rice of the 
dormer roof is 2 1/2; the difference between 
them is 5 1/2. The total run of a dormer 
rafter is therefore 108 divided by S 1/2, 
19.63 ft. Knowing the total run and the unit 
rise, you can figure the length of a dormer 
rafter by any of the method* already described. 

As indicated in figure 11-3? the inboard 
ends of the dormer rafters must be cut to fit 
the slope of the main roof. To get the angle of 

^^^^^J J^^^^ ^^^^^ JJC^^J^^JI^^^ C^JQl ^^^^^^^WP ^^^^^ C5^4^ 

of the main roof, a* shown in the third view of 
figure 11-37; measure off the unit list of the 
dormer roof from the heel of the square along 
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Figure 11*31. —Jack rafter framing diagram. 

the tongue as indicated; make a mark at this 
point; and draw the cut-off line through this 
mark from the 12-ln, mark. 

You figure the lengths of the side-wall studs 
on a shed dormer as follows: in the roof shown 
in figure 11-37, a dormer rafter raises 2 1/2 
units for every 12 units of run, and a main roof 
common rafter rises 8 units for every 12 units 
of run. If the studs were spaced 12 in, O.C, 
the length of the shortest stud (which is also 
the COMMON DIFFERENCE of studs) would 
be the difference between 8 and 2 1/2 in., or 
5 1/2 in. This being the case, if the stud spac- 
ing is 16 in. f the length of the shortest stud is 
the value of x in the proportional equation 
12:5 i/2::16:x t or 7 5/16 in. The shortest stud, 
then, will be 7 5/16 in. long; the next stud will 
be 2(7 5/I6)in. long, and so on. To get the 
lower -end cut-off angle for studs you set the 
square on the stud to the cut of the main roof; 
to get the upper -end cut-off angle you set it to 
the cut of the dormer roof. 

RAFTER LOCATION LAYOUT 

Rafter locations are laid out on plates, 
ridge and other rafters with the same lines and 
X's used to lay (Hit stud ami joist locations. 
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Figure 11-32. -Line and actual lengths of hip roof ridge. 
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For a gatle roof the rafter locations are laid 
out on the rafter plates first, and the locations 
are then transferred to the ridge by matching 
the ridge against a rafter plate. 

The rafter -plate locations of the ridge -end 
common rafters in an equal -pitch hip roof 
measure one -half of the span (or the run of a 
main -roof common rafter) away from the build- 
ing corners. These locations, plus the rafter - 
plate locations of the rafters lying between the 
ndge -end common rafters, can be transferred 
to the ndge by matching the ridge against the 
rafter plates. 

The locations of^ addition ridge ami valley 
rafters can be determined as indicated in fig- 
ure In an equal ^span situation (illus- 
trated in parts ! and 2. fig. 11-38) the valley 
rafter locations on the main roof ridge lie 
alongside the addition ridge location. In part 1 
of figure 11-38 the distance between the end of 
the mam roof ridge and the addition ridge 
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location is equal to distance A plus distance 8, 
distance 8 being one -half the span of the addi- 
tion. In part 2 of figure IX -38 the distance 
between the line length end of the main roof 
ridge and the addition ridge location is the 
same as distance A. En both cases the line 
length of the addition ridge is equal to one -half 
the span of the addition plus the length of the 
addition side-wall rafter plate. 

Part 3 of figure 11-38 shows an unequal - 
span situation. If framing is by the long-ami- 
short valley rafter method, the distance from 
the end of the main roof ridge to the upper 
end of the longer valley rafter is equal to dis- 
tance A plus distance 8, distance B being one- 
half of the span of the main roof. The location 
of the inboard end of the shorter valley rafter 
on the longer valley rafter can be determined 
as follows: first calculate the unit length of 
the longer valley rafter, or obtain it from the 
unit-length rafter tables. Let us suppose that 
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the common -rafter unit rise is 8; in that case 
the unit length of a valley rafter is 18.76, 

The total run of the longr valley rafter be - 
tween the point where the ^norter ntfter ties 
in and the rafter plate is ^the hypotenuse of a 
right triangle with other sides each equal to 
one -half of the span of the addition.. Suppose 
the addition is 20 ft wide; then the total run in 
question is the square root df (10^ + 10^), or 
14.14 ft. 

You know that the valley rafter is 18.76 
units, long for every 16.97 units of run. The 
iengtn of rafter for 14,14 ft of run must there- 
fore be the value of x in the proportional equa- 
tion 16. 97:18. 76::14.i4:x, or 15.63 ft. The lo- 
cation mark for the inboard end of the shorter 
valley rafter on the longer valley rafter, then, 
will be 15 S3 ft, or 15 ft 7 9 16 in., from the 
heel plumb rut line on the longer valley rafter. 
The length of th* addition ridge will be equal 



2 



133,140 

Figure 11 -34, —Lengths of dormer ridge. 

to one -half the span of the addition, plus the 
length of the addition side -wall rafter plate, 
minus a shortening allowance equal to one -half 
of the 45* thickness of the longer valley rafter. 

If framing is by the suspended -ridge method, 
the distance between the suspension point on 
the main root ridge and the end of the main 
roof ridge is equal MX distance A plus dis- 
tance C; distance C is one -half of the span of 
the addition. The distance between the point 
where the inboard ends of the valley rafters 
'both short in this method of framing) tie into 
the addition ridge and the out -board end of the 
ridge is equal to one-half the span of the addi- 
tion plus the length of the addition side -wall 
rafter plate. The length of the addition ridge 
is equal to one -half of the span of the mam roof 
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Figure II -35 .-Shed roof framing. 
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plus the length of the addition side wall rafter 
plate. 
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36. —Method of framing a 
shed dormer. 



COLLAR TIE 

Gable or double-pitch roof rafters are often 
reinforced by horizontal members called collar 
ties (fig. U-39). In a finished attic the ties 
may also function as ceiling joists. 

To find the line length of a collar tie divide 
the amount of drop of the tie in inches by the 
unit of rise of the common rafter. This will 
equal one -half the length of the tie in feet. 
Double the result for actual length. The for- 
mula is: Drop in inches x 2 over unit of rise, 
equals the length in feet. 

The length of the collar tie depends on 
whether the drop is measured to the top edge 
or bottom edge of the collar tie (fig. 11-39). 
The tie must fit the slope of the roof. To ob- 
tain this angle, use the framing square. Hold 
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Fi^ire 1 -Shed dormer* framing 

umt f>l ron unit oi f\s** of the rntnmnn 

rafter. Mark Hid *ut on unit >f run Sid* 3 fn; \ 

HOOF Tftl/SSEJ* 

Much modern roof framing is done v it h 
ROOF TRUSSES like the one shown ill figure 
11-41. The principal parts of a truss are the 
UPPpy CHOHD (consisting of the rafters^ the 
LOWER CHOHD corresponding to a ceiling 
joist t, and various diagonal and or vertical 
'branny and connecting members whtrh .ire 
known collectively as the WEB MEMBERS. 

The truss shown fn figure l!~4i is joined 
at the corners with plywood Gl'SSlStRi Other 
methods of <-f>rner joining are hv metal irussets 
# or hv various types of notched tnlnts# reinforced 
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>. ,.»ic» il Intersection ndne and 
■ .u j «•••.' raiter location layout. 

•»dh bolts ' "« atst r'ic( ion intormat-on on trusses 
is usualh aw-n m ■. ietaii dra»vmir : . 

HOuF I'IL\MIN< j EH LXI'lON 

Root ir.iinint: :-.hnihl bf done fpun a scalhdd 
v itli planknii, nut less than 4 it below the le-»el 
of the mam roof rtri»re. The usual tvpe of r^of 
sc i!i'>|tl i-unsiHt.'i of dutM*iiailv -braced 2-leyueu 
horse*, spaced about If) ft apart and extending 
the full length ot the rtiitre 

if the iuuldiim has an addition, as much as 
possible oi lh<-> mam root is trained before the 
addition ! rani tin: is sfarb-t. <Vipples and \.\ck 
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Figure 11-40. -Laying out end cut on a collar tie. 
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Figure 11-41, -Typical lightweight roof truss. 



rafters are usually left out until asfter the head- 
ers, hip rafters, valley rafters, and ridges to 
which they will be 'framed have been installed. 

For a gable roof the two pairs of gable -end 
rafters and the ridge are usually erected first. 
Two men, one at each end of the scaffold, hold 
the ridge in position, while a third man sets the 
gable -end rafters in place and toenails them at 
the rafter plate with 8 -penny nails, one to each 
side of a rafter. Each man on the scaffold then 
end -nails the ridge to one of his rafters with 
two 10 -penny nails, driven through the ridge 
into the end of the rafter; ami toenails the other 
rafter to the ridge and to the first rafter with 
two 10 -penny nails, one on each side of the 
rafter. Temporary braces like those for a 
wall should be set up at the ridge ends to hold 
the rafters approximately plumb, after which 
the rafters between the end -rafters should be 
erected. The braces should then be released, 
and the pair of rafters at one end should be 
plumbed with a plumb line, fastened to a stick 
extended from the end of the ridge. The braces 
should then be i eset, and they should belief t in 
place until enough sheathing has been installed 
to hold the rafters plumb. Collar ties, if any, 
are nailed to common rafters with 8 -penny 
nails, 2 to each end of a tie. Ceiling -joist ends 
are nailed to adjacent rafters with 10 -penny 
n&Ua, 2 to each end. 

On a hip roof the ridge -end common rafters 
ami ridges are erected first, in about the same 
manner as for a gable roof, and the intermedi- 
ate common rafters are then filled in. After 
that, the rid^e-end common rafters extending 



from the ridge ends to the mid -points on the 
end walls are erected. The hip rafters ancthip 
jacks are installed next. The common rafters 
in 4 hip roof do not require plumbing; if the hip 
rafters are correctly cut, installing the hip 
rafters will bring the common rafters plumb. 
Hip rafters are toenailed to plate corners with 
16 -penny nails; 2 to each side. Hip jacks are 
toenailed to hip rafters with 10-penny nails, 
3 to each jack. 

For an addition or dormer the valley rafters 
are usually erected first. Valley rafters are 
toenailed to plates tfith 16 -penny nails, 2 to 
each- side, and tcj ridge pieces and headers with " 
three 10-lpenny nails. Ridges and ridge -end 
common rafters are erected next,, other addi- 
tion common rafters next, and valley and crip- 
ple jacks last. A valley jack should be held in 
position for nailing as shown in figure 11-42. 
When properly nailed, the end of a straightedge 
laid along the top edge of the jack should con- 
tact the center line of the valley rafter as 
shown. 




133147 

Figure II -42. —Correct position for nailing 
a valley jack rafter, 
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Fbe lower lay. of roof covering is called 
the ROOF SHEATHING; the upper laver is 
■ailed the ROOF COVERING or :he ROOFING, 
vt ---- roo: ~\o?shir\£. the wj^i^heathiny; and 
*;^e suL.!o^\ns. j structural element and 
■!*erero"« 1 r?a:" ■: :r~p :raa:i:i<;. The roof oov- 
<*r;ns or /'vy \- ~ //, ; onr r v :iie exterior finish. 
Voot -he".rhin;T.( Lxc- 'T.i! sheathing; ana sub- 
■ ! ' , °n t, i c. ruv l >e -n.d either horizontally or 
':i:».:o , ia; , v. : iorv. n:a. sheathing rnsy he* either 
."I OSED sheathing laid with no spuc*s between 
courses: or OPEN sheathing laid -vith spaces 
ri*t\veen courses*. Open sheathing :s used for 
tt,.- * r . ( >^t v\art op.lv when :ht? coo: _*oyerin<? is to 
" ' v-oo?o shinies. Closed sheathing 
t Li ■ * ' ' ::.-;r;;ia; ; - n. v*dth; u may consist 
.0 >'juare -«?dt:?d boards but niay be dressed - 
aiKi-i:v..t-.-hf»'i'jr ^hiplap. Open ^neathing usually 



consists of I x 3 or 1 x 4 strips, with spacing 
O.C. equal to the specified exposure of shingles 
TO THE WEATHER. An 18-in. shingle which 
is lapped 12 in. by the shingle above it is said 
to be laid 6 in. to the weather . 

Sheathing should be nailed with two 3 -penny 
nails to each rafter crossing End -joint re- 
quirements are the same as those previously 
described for wall sheathing. The sheathing 
ends should be sawed flush with the cutter face 
of the end -wail* sheathing, unless a projection 
of the root sheathing ovei^ the *nd -walls is called 
for. If such a projection is needed, projecting 
SMeathing boards rftust be long enough to span 
at least 3 rafter spaces. 

Plywood, usually in 8 -ft x 4 -ft sheets, laid 
horizontally, is frequently used for roof sheath- 
ing. Nailing requirements are the same as 
those previously described for8-ft x 4 -ft sheets 
of plywood wall sheathing. 
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COURSE DATA PAGE 

COURSE MISSION: To cra;n select builders and builder strikers in the 
knowledge and skill factprs defined by the personnel readiness capability 

program, skill level 150.1. 

PERSONNEL AND RAT INC ELIGIBLE: E-2 thru E-4 

OBLIGATED SERVICE: NONE , 

NEC EARNED: N/A. 

PHYSICAL REQUIREMENTS: NONE 

SECURITY CLEARANCE REQUIRED: HONE 

PREREQUISITE TRAINING AND/ OR BASIC BATTERY TEST SCORE REQUIRED: NONE 

RELATED TRAINING: NONE 

Ft .<-U*-UP TRAINING: NONE * 

EVALUATION: Performance will be evaluated on a go/no go basis. 
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TOPIC Unit. 1.1 



INTRODUCTION 



OUTLINE OF INSTRUCTION 

v 

\ CLASS 



PRACT TOTAL PAGE 



1.1.1. Orientation 
1.1.2 Safety 



1.5 
.5 



72 



0 

0 



0 



1.5 
.5 



3 
3 



1.2.1 
1. 2.2 

1.2.3 



2.5 



1 

1 . 2 . t. > 
1.2, 7 



Unit 1.2 

Li^ht Frame Structures 

Sills and Girders 
Floor Joists and Solid Bridging 
Subfloors and Wall Plates 
Wall Members 

Ceiling and Roof Construction 
Gable End Studs 
Course Summarization 



Total Periods Classroom: 
Total Periods Practical: 
Total Hours Per Course: 



15 
35 
50 



2 
3 
1 
1 



3< 
4 
3 
15 
4 
2 
4 

35 



6 
5 
5 
17 
7 
3 
5 

48 



Lach period of instruction represents 60 minuses actual instruction. 



3 
3 

4 
4 
4 
4 
4 
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OUTLINE OF TRAINING OBJECTIVES 

1 I ii ■ 

Unit i.l INFORMATION Contact Hours \ 2 

\ 

Terminal Objective: Upon completion ol this unit the student will have 

rt«|M»rioii i<> Builder Srhool *md received the mcIiooI or U*n£<;t ion ;md sufrty 

procedures required u> romplett* Che* :inn igncci ^rotirHi* ol Instruction as ;s 
SCBT student. 

Topic 1,1.1 ORIENTATION Contact Hours: 1.5 

Enabling Objective: Upon completion of thi5 topic the student will have 
report eu tor the course and answered questions pretaining to key points 
on the organization, mission and regulations of NAVCONSTFACEN . 

Topic" 1.1*2 SAFETY , Contact Hours: 0,5 

"uabLr.g Objective: Upon completion of this topic the student will be 
a Me :o report accidents or fire and state the sate ty practices that will 

be •t. orc*d in the school. 

LV.<t LIGHT FRAME CONSTRUCTION » Contact Hours: 48 

r* r»* * mi Objective: Upon completion of the unit the student will have 
•net al! the requirements of the Personnel Readiness Capability Program, skill 
levti 150,1 - Light Frame Construction I involving substructure framing, 
wall framing and roof framing. The light frame structures are to be 
e ec by following the procedures and meeting the specifications stated 
c ** job sheet . 

r*p<. : 2 A SILLS AND GIRDERS Contact Hours: 6 

Enabling Objective: Upon completion of thisi v topic the studenrwill be 
able Lo lay out, cut and install sills and girders following procedures 
in irroidmce with job sheets SCBT 150.1 BU JS 1.2.1.1, "Installing Sill 
Places/' and SCBT 150.1 BU JS i/2.1.2, "Placing and Posting Girders". 
The installed sill plates and girders will be within job sheet specif i- 
i'3t ions. 

Topic 1.2.2 FLOOR JOISTS AND SOLID BRIDGING Contact Hours : 5 

Enabling Objective: Upon completion of this topic the student will be 
.ihU to lay out*, cut and install floor joists and solid bridging following 
procedures in job sheet SCBT 150.1 BU JS 1.2.2.1, "Floor Joists and 
Bridging (solid) Layout and Erection". The installed floor ^framing will 
be within job sheet specifications. 
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Topic 1.2. 3. SUBFLOORS AND WALL PLATES 



Contact Hours; 5 



Enabling Objectives: Upon completion of this topic the student will be 
able to lay out, cut and install subflooring and wall plates following 
procedures in job sheet SCBT 150.1 BU JS 1.2. 3. X. "Installing Subfloors" 
and SCBT 150.1 BU JS 1.2.3.2. "Laying Out Sole and 1$ Plates". The 
installed subfloo-ring and sole plates will be within job sheet specifi- 
cations . 



Top i c 1.2.4 WALL MEMBERS 



Contact Hours: 17 



Enabling Objectives: Upon completion of this topics the student will be 
lole to [av out, cue and install stu^s, fire blocks, headers, sills and 
bracing following procedures and meeting the specifications outlined in 
job sheets SCBT 150.1 BU JS 1.1.4.1, "Erecting and Securing Wall Sections, 
SCBT 150.1 BU JS 1.1.4.2, "Installing Fire Blocks and Diagonal Bracing," 
and SCBT 150.1 BU JS 1.2.4.3. "Installing Trimmer Studs, Cripple Studs, 
Sills and F-aders". 



<>pic 1.2.5 CEILING JOISTS AND ROOF CONSTRUCTION 



Contact Hours: 7 



Enabling Objective: Upon completion of this topic the student will be 
able to lay out, cut and install ceiling joists and rafters following 
procedures in accordance with job sheets SCBT 150.1 BU JS 1,1,5.1. 
''Cutting and Installing Ceiling Joists", SCBT 150.1 BU JS 1.1.5.2., 
"Raising Roof Frames", and SCBT 150.1 BU JS 1.2.5.3., "Laying Out Common 
Rafters". The installed ceiling joists and rafters will be within job 
sheet specifications. 



Tnplc 1.2.6 GABLE END STUDS 



Contact Hours: 



Enabling Objective: Upon completion of this topic the student will be 
able to lay out, cut and install gable end studs following procedures in 
accordance with job sheet SCBT 150.1 BU JS 1.2.6.1, "Laying Out, Cutting 
and Installing Gable End Studs. " The Installed studs will be within job 

sheet specifications. 



Topic 1 



COURSE SUMMARIZATION 



Contact Hours: 



Enabling Objective:* Upon completion of this topic the student will have 
reinforced his ability to identify by naming ail the framing members in 
accordance with the texts as the members are pointed out by the instructor. 
The student will also have reviewed the methods used in the erection of the 
light frame structure as a structure is torn down. The dismantled framing 
nembers will be clear of all nails and will be neatly stacked. 
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ANNEX I \ 

TEXTS 

1. Builder 3 & 2, NAVPERS 10648-F 

2. Framing, Sheathing and Insulation, Del iar Publishing Company 
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ANNEX II 

REFERENCES , .1 

1. Fundamentals of Carpentry, American Technical Socie 

2. Practical Carpentry, Goodheart-Wilcox Company. 




ANNKX I i I 



TOO L-, IIQUU'MENT and material 



NSN/KFG. NO. 



5110-00-186-81?! 



5110-00-293-3435 



5120-00-293-0665 



5120-00-449-8083 



5120-00-892-5485 



5130-O0-293-3456 



51 H 00-228-132' 



52 j 0-00-078-8948 



5210-00-221-2050 



5210-00-273-9793 



5210-O0-278-O645 



5210-00-293-3505 



5210-00-926-5430 



EQUIPMENT: 
544^-00-514-9487 

615J-O0-665-7972 
510-00-272-9436 
8415-00-205-3895 

MATERIALS . 



ITEM 

Chisel, Wood 1 1/2" 

Saw, Cross cut 8 points ' 

Bar, Wrecking 3/4 X 30 M 

Wrench, Adjustable 1 1/8 X 10" 

Hammer, Carpenter 16 oz. 

Drill, portable electric 3/8" dia. 

Drill Bit, 5/8" dia. (12 to a pkg.) 

Square, Combination 12 in. 

Square, Framing " 

Chalk Line and Reel.- 

Square, Sliding-T-Bevel 

Measuring Tape, 10 ft. 

Level, hand, carpenter 28 in. 

Saw, Circular, portable, electri . 
7 inch blade 

[.adder, Step 8 Ft. 
Extension cord, single outlet 
Keel, blue, soft (doz) 
Apron, nail, carpenter 
Saw horse 

2 x 4's 
2 x 6*9 

7n 



QUANT . PRICE 
1 ea. 9.60 



1 ea. 



1 ea. 



1 ea. 



1 ea. 



1 ea. 
1 ea. 
1 ea. 
1 ea. 
1 ea. 



1 ea, 



1 bx. 



1 ea. 



3.35 



1 ea, 1.95 



3.20 



3.60 



45.50 



1 pkg. 4.20 
1 ea. 7.10 



4.40 
.83 

1.24 
.94 

4.45 



1 ea. 60.00 



1 ea. 17.40 



1.75 



.65 



2.50 
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TOOLS, EQUIPMENT AND MATERIAL (Cont'd) 



1 x 6's 



4*4* 



4 :< 



3/ 4" X 4' 0X8' 0 Plywood 
5315-00-010-4659 Nails 8d com. 500 box 

Nails 8d duplex 
5315-00^010-4663 N'ai iS ,16d com 50# box 



1 bx. 13.50 



1 bx. 13.50 



J 
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Transparencies (cont'd) 

16. NP- 311013. 3T-12 Framed Opening (window) 

17. 11CS-11013.1Q1T-2 Platform Western Frame Construction 

18. 11CS -10321. 10 IT- 2 Rafter Cuts 

19. 1 ICS- 10321. 10 IT- 1 Rafter Measurements 

20. 11CS-7400064-T Common Rafter Layout. 
Charts 

1. Illustrating sub-structure of a fraae structure. 

2. Illustrating frame structure. 
Sample 

1. 2x4 

2. 2 x 6 

3. 4x4 

4. 4x6 

5. 8d box nail 

6. 16d box nail • 
Model 

1. Platform Frame Building 
Locally Prepared Materials 

1. Floor Plan 
Job Sheets 

1- SCBT 150.1 BU JS 1.2.1.1 

2. SCBT 150,1 BU JS 1.2.1.2 

3. SCBT 150.1 BU JS 1.2.2.1 

4. SCBT 150.1. BU JS 1.2.3.1 

5. SCBT 150.1 BU JS 1.2.3.2 

6. SCBT 150.1 BU JS 1.2.4.1 



Installing Sill Plates 

Placing and Posting Girders 

Floor Joists and Bridging (solid) 
Layout and Erection 

Installing Sub floor 

Laying Out Sole and Top Plates. 

Erecting and Securing Wall 

A-IV-2 



mm iv 

TRAINING AIDS 
Fling: 

1. HOW-016 How to use Measuring Tools. 

2. HOW-018 How to use Saws. 

3. KOW-014 How to use Haaaers. 

4. HOW-015 How to use Hand Boring Tools. 

5. MN-6719B Building Technique - Framing Floor Joists and Wall. 

6. GIF- 001 The Gift of Life. 

7. MN-6719-C Building Technique - Framing, Rafter Principles and 

Common Rafter. 

Transparencies : 



1. 


11CS-740OO55-T 




Sill 


2. 


11CS-7400O56-T 




Sill and Girder 


3. 


11CS-7400057-T 




Framing Joists and Girder 


4 . 


UCS-10321.101T- 


5 


Floor Joists Layout 


5. 


11CS-7400058-T 




Wood Bridging 


6. 


UCS-10321.101T- 


3 


Rough Opening for Windows. 




llCS-10321.i01T- 


4 


Rough Opening for Doors 


8 . 


11CS-7400059-T 




Sub floor 


9 . 


11CS-740OO60-T 




Subfloor and Underlay 


10. 


NP-311013.3T-8 




Sole Plate 


li. 


UCS-7400065-T 




Comer Balloon and Platform Framing 


12. 


NP-311013. 3T-13 




Platform Framing 


13. 


NP-311013.3T-14 




Platform Fraoi. ?. 




11CS-7400O63-T 




Wall Backing } 


15. 


NP-311013.3T-9 




Bracing in Framing 
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Job Shuts (cont'd) 

7. SCBT 150.1 BO JS 1.2.4.2 

8. star iso.t bu js 1.2.4.1 

9. SCBT 150.1 BU JS i. 2.5.1 

10. SCBT 150.1 BO JS 1.2.5.2 

11. SCBT 150.1 BU JS 1.2.5.3 

12. SCBT 150.1 BU JS 1.2.6.1 



Installing Fire Blocks and Diagonal Bracing. 

TnHtai Ung Ttimmv Studs, Criapls Studs, Sills 

anil Headers. p ^ i 

Cutting and Installing Celling Joists. 

Raising Hoof Pr asses 

Laying Out Coaaon Rafters. 

Laying Out, Cutting and las tailing Gable 
End Studs. 
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l« Ibmm Movie Projector 
2* Overhead Proj actor. 
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FIRST WEEK 



glELg NO. TYPE PERIOD TITLE 



FIRST DAY 

I. i. 1 

1.1.2 
1.2.1 



SECOND DAY 

1.2.1 
1.2.2 



1.2.3 
THIRD DAY 
1.2.3 

1.2.4 

FOURTH DAY 
1.2.4 



FIFTH DAY 



1.2. 4 



C 



P 

c 
p 



c 
p 



c 
p 



1 

2 

2.5 

3 

4 

5 

6 

7 



8 
9 
10 
11 
12 
13 
14 



15 
16 
17 
18 
19 
20 
21 



22 
23 
24 
25 
26 
27 
28 



29 
30 



Orientation 
Safety 

Sills and Girders 



RATIO 



16/1 

16/1 
16/1 



16/1 



bills and Girders 

Floor Joists and Solid Bridging 



Sub floors and Wall Plates 



Sub floors and Wall Plates 



Wall Members 



Wall Members 



16/1 
16/1 
16/1 



16/1 



16/1 
16/1 



16/1 
16/1 

16/1 



Wall Members 



16/1 
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SECOND WEEK 



TOPIC SO . 
FIRST DAY 

1.2.4. 



1.2.5. 



SECOND DAY 



TYPE PERIOD TITLE 



1 
2 
3 
4 
5 
6 
7 



Wall Members 



RATIO 



16/1 



Ceiling Jo Is es and Roof Construction 16/1 



X * 2 « 5 • 



1.2,6 



THIRD DAY 

1.2.6 
1.2.7 



C 
P 



C 
P 



P 

c 
p 



8 
9 
10 
11 
12 
13 
14 



15 
16 
17 
18 
19 



Ceiling Joists and Roof Construction 16/1 

16/1 



Gable End Studs 



Gable End Studs 
Course Summarization 



16/1 
16/1 



16/1 
16/1 
16/1 
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MODIFICATIONS 

of this publication has (have) been deleted in 

adapting this material for inclusion in the "Trial Implementation of a 
Model System to Provide Military Curriculum Materials for Use in Vocational 
and Technical Education . ,f Deleted material involves extensive use of 
military f otitis, procedures, systems, etc, and w^s not considered appropriate 
for use in vocational and technical education* 
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SCBT- 100 - 19Q-BU-IG--1.1.2 



NAVAL CONSTRUCTION TRAINING CENTER 
PORT HUENBHE, CALIFORNIA 93043 
SPECIAL CONSTRUCTION BATTALION TRAINING COURSE (SCBT) 100 - 190 



Classification: Unclassified 
Topic: Safety 

Average Time: 0.5 Periods (Class) 
Instructional Materials: 



A. 



B. 



C. 



D. 



E. 



Texts*. None. 



References. 



1. XAVCONSTRACENINST. 5400. A, (current series) 
"Organization Manual of NAVCONSTRACEN . M 

2. "Safety Practices for Shore Activities „" 
XAVMAT P-5100, (Jan 1973). 

tools and Equipment : Non* . 

Training Aids and Devices. 

i: Film. 

a. CIF-001, "The Gift of Life," (18 min.) 

Training Aids Equipment, 
1. innsu Movie Projector, 



Terminal Objective: Upon completion of this unit the 
student will have reported to Builder School, received 
the school orientation and safety procedures required to 
complete the assigned course of instruction as a SCBT 
student . 

Enabling Objectives: Upon completion of this topic the 
student will be able to report accidents or fire, and state 
the safety practices that will be enforced in the school". 

Criterion Test,: The student will answer orally specific 
question pertaining to the method of reporting and 
fighting fires as established by NAVCONSTRACEN and CBC 
regulations, and will conform to the safety policies for 
the duration of his assignment to Builder School. 



Homework : None , 



/ 
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OUTLINE OF INSTRUCTION 
I. Introduction to the Lesson; 

A. Establish contact. 

1 . Xaae : 

2. Topic: Safety. 

B. Establish readiness. 

1. Purpose. 

2. Assignment. 

C. Establish effect. 
1. Value. 

■r 

a. Pass course. 

b. Perform better cm the job. 

D . Overview, 

1. You will be able to answer oral) y specific 
questions related to the methods of reporting 
and fighting fires as established by 
NAVCONSTRACEN and CBC regulations and conform 
to the safety practices that will be enforced 
in this school. 

2. Ask questions. 

3. Take notes. 1 

(2 of .'♦) 
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SCBT-10Q - 19Q~BU-IG-1.1.2 
INSTRUCTOR ACTIVITY STtmEHT ACTIVITY 



I, A. Introduce self and topic. 



I*B. Motivate student. 



I.C. Bring out need and value 
of material being presented. 



I.D. State learning objectives. 

1. State infovmaeion and 
materials necessary to guide 
student * 



, OUTLINE OF INSTRUCTION 



•sentat ion : 



A. Safety . 



1. Reporting accidents. 



a. Class s a f e t v man 



Instructor . 



5CBT-1Q0 
INSTRUCTOR ACTIVITY 



190-BU-IG-1.1.2 ) 

STUDENT ACTIVITY 
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l.a. Pick safety mand and 
explain job. 



c 



Sc'iool director . 
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o . First aid when appropriate. 
?. Fire safety. 

a. Evacuation routes, 

b. Reporting fires, 

t: . F J ght Ing f ire . 

(1) Loc&tion of extinguishers. 
3. Field safety, 

a. Show film: OIF-OP 1 t •'The Gift of Life.' 



h, Discuss film highlights 



A* 3, Introduce film. 

a* Discuss Kfy points 
to look for. 

b. Show filr 

3*b« Lead discussion, 

1, Ask questions. 

2 * * Stress safety , 
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3*b. Participate in 
discussion - ask 
questions as necessary. 



( 



OUTLINE OF INSTRUCTION 



III, Application: 

A. Discussionv 

IV, Summary: 

A, Safety. 

1. Reporting accidents 

2. Fire safety. 

3. Field safety. 

V, Test: 

A - None . 



SCBT-100 - 190-BU-IG-1.1.2 ( 
INSTRUCTOR ACTIVITY STUDENT ACTIVITY 



III. A. Questions to be III. A. Answer and ask 

developed by the Instructor. questions. 
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SCBT-150. 1-BU-IG-l .2.1 

NAVAL CONSTRUCTION TRAINING CENTER 
PORT HUEKEWE, CALIFORNIA 93043 

SPECIAL CONSTRUCTION BATTALION TRAINING COURSE (SCBT) 150.1 



Class if ica t ion: Unclassified 



Topic: Sills and Girders 

Average Tiiae: 3 Periods (Class) 

3 Periods (Pract) 

Inst rue t Ions I Mat er 1 a 1 $ : 

A. Texts * 

1. Builder 3&2 f NAVTERS 10648-F. 
Chapter . 10. 

2. Framing, Sheathing and Insulation, 
Delmar Publishing Co , , Units 1 & 4 



B 



Re f e rence . 

1 , Fundaiseot a 1 s ©f Carpentry, American 
Tec hn ica 1 Sac iety . 

Tools and Equipment. 

i > Measu ring tape . 

?. rotnbf nation square . 

3 . Hand 1 eve 1 , 



Terminal Objective: Upon completion of this course the 
student will have met all the requirements of personnel 
readiness capability program, skill level 150*1 - Light 
Ptaae Construction I Involving sill plate, post, girder* 
floor joist, bridging, sub-flooring, plate, ridge piece and 
gable end stud. The light f raise structure is to be erected 
by following procedures in accordance with job sheets and 
to within the requirements as stated on the job sheets. 

Enabling Objectives: Upon completion of this topic the 
student will be able to lay out, cut and install sills and 
girders following procedures in accordance with job sheets 
SCBT~150.1~BU-JS~1.2 .1.1, "Installing Sill Plates," and 
SCBT~150*1-BU-JS-1.2 .1.2, "Placing and Posting Girders." 
ihe installed sill pistes and girders will be within job 
sheet m specifications. 

Criterion Tests: Given the proper tools, materials and job 
sheets/ the student will be tested on his ability to 
correctly use and care for carpenter hand tools and portable 
electric tools* He will perforin all tasks as outlined in 
the objectives and will meet all tolerances as stated in the 
job sheets. 

Homework: Read: Builder 3&2, NAVTERS 10648-F, Chapter 10 
and Framing, Shea ting and Insulation, Units 3 & 4, pp* 

19 - 25. 



4. Extension cord. 



Framing square 



t ERJC 6 . Hammer 



(i of 11) 



7. Chiael. 

8. Portable electric circular saw. 

9. Portable electric drill. 

10. Drill bits. 

11. Adjustable wrench, 

12 . Saw horses . 

13. Nail apron. 
Training Aids and Devices. 
1. Films. 

a. HOW-016, "How to Use Measuring 
Tools," (12 min. ) . 

b. HOW-018, "How to Use Saws," 
(12 min - ) . 

c. H0WV014, "How to Use Hammers," 
(12 min. ) . 

d. HOW-015, "How to Use Hand Boring Tools," 
(10 min. ) . 

e. MN-6719B, "Building Technique - Framing 
Floor Joist and Wall," (25 min.). 

1. Transparencies. 

a. 11CS-7400G55-T, Sill. 

b. 11CS-7400056-T, Sill and Girder. 



■79 , 

SCBT-150.1-PU-IC-1.2.1 



) 



SCBT-15Q ,1-BU-JS~1 .2*1, 



c, 11C5-74Q0056-'I\ Framing Joists and Girder, 

3. Materials. 

a. 2 x 4 f 8 f 2x6 l s i 4x4 , s and 4 x 6's. 

4. Platform frame building (model), 

5. Chart(s) Illustrating sub-structures of a 
frame building . 

6* Sampies of Materials, 

a. 2x4. 

b. 2 x 6. 

c . 4x4, 

d. 4x6. 

8d box nails, 
f P I6d box nails . 
7. Locally prepared materials, 
a . Job sheets . 

(1) SCBT-150.1~RU-JS-1.2.l.l f "Installing Sill Plate?/ 1 

(2) SCBT-150.1~8U~JS-1. 2.1-2, ''Placing and Posting Girders/' 
E. Training Aids Equipment. 



9° 



1. 16mm movie projector. 



2, 



Overhead projector. 
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OUTLINE OF INSTRUCTION 
Introduction to the Lesson; 

A. Establish contact. 

1 , Name : 

2. Topic: Sills and Girders. 

B. Establish readiness. 

1, Purpose. 

s. Sill is the member where the wood 

portion of the structure ties onto th< 
concrete foundation . 

b. Girder is the member that supports 
floor Joists. 

2. Assignment. 

a. Read; (I) Builder 3&2, Chapter 10, 
(2) Framing , Sheathing and Insulation 
Unit 3 and 4. 

C. Establish effect. 
I . Value. 

a , Pass course . 

h. Perform better on the job. 

c . 'Get advanced . 

d, Be a better buildr ^ 



(4 o 



SCBT-1 50 . 1 -BU- IG-1 ,2,1 
INSTRUCTOR ACTIVITY STUDENT ACTIVITY 



A.l. Introduce self. 
A. 2 . Introduce topic . 



B.l. Motivate the student by 
defining the functions of these 
members* Accuracy should be 
stressed saying that If the sill 
plates are placed inaccurately 
the building that is erected in 
it will be inaccurate* 



C . 1 • Bring out need and value of 
material being presented - state 
learning objectives* 

a* Upon completion of this topic, 
you will be able to layout, cut 
and Install sills and girders. 
You will also be able to correctly 
use carpenter hand tools and port- 
able electric power tools. 



ID 
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SCST-15Q,1-BU-IG-1 . 2 .1 



\ OUTLINE OF INSTRUCTION 



INSTRUCTOR ACTIVITY 



student Activity 



{}. Overview. 

1, Job sheets, 

a. Follow instructors demonstration on ttu? 
job sheet . 

b « Job sheets are to help you in the field 
exercises. Refer to them when in doubt. 

2, Safety precautions in using: 

a. Electric portable circular saw, 

b . Electric portable drill. 

c. Hand say. 

3, Ask questions any time - raise your hand and 
be recognized before asking. 

II. Start presentation: 

A. Introduce job sheets. II .A. Hand out job sheets. II. A* Job sheets are 



to be returned at the 



1. 



SCBT-150.1-BU-JS-1. 1.1.1, "Installing Sill 
Plates/ 1 



completion of this 
topic • However, if 
you wish to keep a 



2, 



SCBT-150.1-BU-JS-1. 1.1.2, "Placing and Posting 
Girders.' 1 



copy for your own, ask 



the instructor for 

them* 



Tools and Equipment. 
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OUTLINE OP INSTRUCTION . 

Pila. . ' ' " f \ 

'- . 

a. Introduce film. 

b. Discuss key points. 



c. 



d. 



Show file. 

Discuss highlights. 



(1) H0VMJ16, "How to Use Measuring 
Tools.'* 
.} # 

<2) HOW-018, "How to Use Saws." 

(3> HOW-014, "Bow to Use Hammers." 

(4) HOW-015 , "How to Use Hand Boring 
Tools." 

Introduce tools and equipment not in film. 

a. Hand level. 

b. Extension cord. 

c. Portable electric circular saw. 

d. Portable electric drill. 

t 

e. Adjustable wrench. 

f. Saw horses. 



g. Chalk line. 



#3 



( 



" SCBT-150.I-BU-XG-1.2.1 
INSTRUCTOR ACTIVITY . STUDENT ACTIVITY 



l.a. Introduce one film at a 
time. • 



l.b. Discuss key points prior- 
to each showing of film. 



I. d. Discuss highlights after 
showing of film. 

(1) lead discussion* 

(2) Ask questions # 



B.2. Show tools and equipment 
as they are introduced. 
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l.d. Participate in 

discussion. 



9S 



OUTLlSK OF INSTRUCTION 
3. Materials. 



7 «. 


2 x 6*si 


b. 


4 x 4*8^. 


c. 


4 x 6«s. 


d. 


' 1 • 
8d %ox nails. | 


e. 


16d duplex nails . 


f . 


16d box nails. 


Sills. 





/ 



1. Definition - bearing members placed on 
foundation walls. 

^\ Types. 

a. Lapped. 

b. Lemlnated. 

c . Solid . 

d. Box. 
D. Girders . 



/ 

i 



1. Definition - bearing members that support 
floor joists and smaller beams. 

2 . Types . 
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8CBT-150 . 1-HU-IG-l .2.1 \ 
INSTRUCTOR ACTIVITY STUDENT ACTIVITY 

■ ■ ' ^ 

B.3. Show saaples of wood 
pieces and nails to reinforce A 
presentation. ^ 



6 



tt.C.r Give, a brief lecture on 
sills 'and girder. To reinforce 
lecture use: v , 

a. Model on platform frame / ^ 
building. '..-".( 

b. Chart (?) illustrating 
substructures of a frame \jf 
building. 

c. Transparencies. 

(1) UCS-740O055-T. 

(2) 11CS-7400056-T. 

II. D. Givs brief lecture on girders to * 

reinforce lecture 5 uses 

«. Model cp platform frame building. 

b. Chart Cs) illustrating' sub-structures 
of s frame building. 

c. Transparency. 1.00 
(I) 11CS-740O057-T. 



« * 
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mrtilHE OF INSTRUCTION 

m ' ' ' y ■ ■ ■ 

a. Bui it up. { 



SCaT-150 . 1-BU-IG-I .2.1 
INSTRUCTOR ACTiyiTY STUDENT ACTIVITY 



b. Solid. 

e . I-. 



d. H. 
3. Film. 

a. Introduce film. 

b. Discuss key points. 

c. Show film. 




\ 



D . 3 . Give brief introduction to 
the film, pointing out the key 
points, to look for in the film 
and then show the film. 



(1) MH^719B, "Building Technique, Framing 
Floor Joists and Wall." 



d. Discuss film. ■* 

(1) Highlights. 

(2) Safety. 
Steps of procedures. 
1. Sill lay out technique. 

a. Prepare first sill section. 

b. Select straight 2 x 6 5 . 

c. Position 2x6 member. 

d. Lay out for anchor bolt. 



3-<T. Lead discussion by asking 
and answering questions on the 
film - stress safety* 



3.d. Participate in th 
discussion. % 



/ 



II, Et Take class out to/the 
field to demonstrate - pall 
students attention to job sheet 
SCBT-150,1-BU-JS-12 .1.1. 



U.S. Follow procedure 
in the demonstration 
on job sheet ♦ 



102 



01 
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ffiTLINE p£ INSTRUCTION 
e. Lay out for sill length. N 
Sill preparation technique, 
a; Place sill p^ate section on sav horses. 

b. Use portable electric circular sav to 
cut sill plate to length . Stress 
safety in the;nsage q^fj this saw. V 

c. Use portable electric drill to drill 
requlsed holes - stress the need of a / 
hole 1/8" larger than anchor bolt m-ize , 

Sill plate installing technique. , 



Place sill plate in position, place 
a washer on?each bolt and hand tighten 
the nuts. 



Girder lay out and preparation technique* 

a. Determine length* of girder. 

b. Select straight 4x6 and place it on 
jgaw horses. 

c. Cut girder to length, 

CD Girder should be cut appoxisately 
1 inch, shorjter than space opening. 

d> Run a line taut across the building and 
on the top of sill plates. 



IHSTRUCTOR^ACTIVITY 



STUDENT ACTIVITY 



E.4. Instructor .denonst rates - E, 4. Students follow 
call student's attention to demonstration on job 

job sheets. sheet SCBT-150. i-BU- 

JS-1.2.1.2. 
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OUTLIKE OF INSTRUCTION 



e. Determine post locations (3) and determine 
length of each post by subtracting the 
thickness of the girder member from the 
distance of post length taken up to 

the taut line in each post location. 

f. Measure and cut posts to length. 

g. Place and secure posts to girder. 

h. Place girder in position and brace 
girder temporarily. 

1. Place sill plate in position, place a 
washer on each bolt and hand tighten 
nuts. 



SCBM3Q.1-BU-IG-1 



application; 

A. Student practice. 

1. Usage of. hand saw by cutting ends of scrap 
2x4*8 until a cut is made that is within 
+ 1/16" of being square. 

2. Installing sill plates. 



3. Install girder with posts 
Summary: 

A. Carpenter hand tools. 



INSTRUCTOR ACTIVITY 

" * * i ■ * 

4s £ « pemonstrate correct usage 
of the hand saw* 



--1.2.1 .( * ' 



STUpEyt yicTiym 



A.I. Issue tools ^ and j&ateriais. A.l. Student practice. 



\ 



A. 2. Assign student to teams - 
4 men to a team and designate " 
project site. Be available 
to show, assist and supervise. 



A. 2. Student practice 
as. a member of a team. 
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OCTLISS OF INSTRUCTION 

1. featuring too lit. 

2. Cosh ln« t loo square. 

3; Baud level. 

b 

4. Framing squars. 

5. 



6. Ratchat brace. 

7. Auger bit. 

8. Adjustable wrench . 

9. Cross cut saw. 

B. Portable electric power tools, 

1, Drill. 

2. Circular saw. 

C. Substructure aeobers. 

1. Sill plates. 

2. Girders. 

3. Posts. 



) 

.« • ■ v 

SCBT-150 . 1-BU#-IG-1 .2.1 
INSTRUCTOR ACTIVITY STUDENT ACTIVITY 
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SC3T-150. 1-BU-IG-l .2.2 



NAVAL CONSTRUCTION TRAINING CENTER 
PORT HUKNEKE, CALIFORNIA 93043 
SPECIAL CONSTRUCTION BATTALION TRAINING COURSE (SCBT) 150.1 



\ 



Clasalf lcat'ion: Unclassified 



Topic; Floor Joists end Solid Bridging 

Average Time : % Period (Class) , 

* Periods (Pract) 

Instructional Materials: , 

A. Texts. 

1. Builder 3&2, NAVPERS 10648-F, Chapter 10. 

2. gaming, Sheathing and Insulation, 
4#lmar Publishing Co., Unit 6. 

B. References* 

1. Practical Carpentry, Goodheart - 
Wilcox Co, 

2. Fundamentals of Carpentry, American 
Technical Society, 

C. Tools and Equipment. 
,1 Measuring tape. 

2. Combination square. 

3. Cross cut saw. 

4. Framing sqitare. 



Terminal Objective: Upon completion of this course the 
student will have met all the requirements -of personnel 
readiness capability program, skill level 150.1 - Light 
Prase Construction I involving sill piste, post, girder, 
floor Joist, bridging, sub-flooring, plate, ridge piece snd 
gable end stud. The light frame structure is to be erected 
by following procedures in accordance with Job sheets snd 
to within the requirements ss stated on the Job . sheets. 

Enabling ^Objectives: Upon completion of this topie the 
student will be able to lay out, cut snd install floor 
Joists snd solid bridging following procedures in Job 
sheet SCBT-150 . 1-BU-JS-l . 2. 2 . 1 , "Floor Joists and 
Bridging (solid) Layout snd Erection." The installed floor 
framing will be within Job sheet specification-. 

Cr iter ion Tests: Given the proper tools, materials and 
Job sheet the student will be tested on his ability to 
correctly use and csre for carpenter hand tools snd portable 
electric power tools in performing ail tasks outlined in the 
ojectlves and within the requirements/ tolerances as stated 
the Job sheets. 

Homework: Read: Builder 3&2, Chapter 10, and Framing, 
Sheathing and Insulation, Unit 6. 
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5. Hammer. ) - 

6. Chalk line. 

7> Portable electric circular saw. 

8. Saw-horse. ^ 

Training Aids and Devices. 

1. Transparencies, 

a. . 11CS-10321.101T-5, "Floor Joist Layout." 

b. 11CS~7400058~T, "WooU Bridging. 11 ^ 

2. Platform frame building (model). 

3. Chart (a) illustrating sub-structures of 
a fraae building. 

4* Materials. 

a. 2 x 6*6 or 2 x 8's. 
5. Locally prepared materials. 

a* Job sheet. 

(1) SCBT~150.1~BiKJS~1.2.2.1, "Floor Joists and 
Bridging (solid) Layout and Erection/ 1 

Training Aids Equipment. \* 

1. Overhead projector. 

f * 
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SC3T-150 . 1-BIKIG-1 . 2. 2 



90 



( 



V 
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OUTLINE* OF INSTRUCTION 



Introduction to the lessen; 
A. Establish contact. 



B. 



2. Topic: Floor Joists and Solid Bridging. 
Establish readiness. 

* ' J 

1 . Purpose . 

a. Floor joists - mesabsrs that support 
the floor. 

* ' v \ 

b. Solid bridging members that hold floor 

joists in alignment and for the bracing 
of the floor joists. 

2. Assignment;, 
.a. 'Read. 

(1) Builder 3&2, Chapter 10. 

(2) Framing, Sheathing and Insulation, 
» unit 6. - , 

C. Establish effect/ 



1 . Value 



SCBT-150 . 1«8U-IG-1 .2.2 
INSTRUCTOR ACTIVITY STUDENT 



A.l. Introduce self. 
A. 2. Introduce topic. 



B.i. Motivate the students by 
defining the functions of these 
members, . < 



9 i <-> 



a. Pass course. 

b. Perform better on the job, 

c. Get advanced. 

d. Be a better builder. 



C.i„ BrinjfW need and value of 
material being "presented . State 
learning objectives. 

a. Upon completion of this topic 
you will be able to lay out, cut 
and install floor joists and 
solid bridging. 
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OUTLINE OF INSTRUCTION 



INSTRUCTOR ACTIVITY 



SCBT-150 . l-BU-IG-l .2.2 ( 

STUDENT Alt 



IVITY 



Overview. 

r 

1. .Job sheets. 



5^ 



'a. Follow ins true tot' s deaonstr scion on the 
job sheet. » & 

h. Job sheecsar* to help you ia the field 
| exsrcleea.j Refer to the* when in do*ibt. 

2. Safety precautions in working ok floor joists - 
i vetch where you put your foot. 

. * ' * ' t 

3. Ask questions anytlaa. « 



>S»-- 



II. 



Start presentation. * . * 

i 

A. Introduce job sheet. , 

V' # 

1 . SCBT- 150 . 1-BU-JS-l . 2». 2.1, "Floor Joists and 
Bridging (solid) Layout and Erection." 

B. Materials. \ * * 
1. 2 a o 1 * or 2 a 8's. 

C. Floor joists. . 

1. Definition - floor, joists are horizontal 
nembers supporting ttte floor. 



II. A. Hand out job sheet* 



Cosmo n . 



0 



2. Types • 

b. TrisB&cj. 
c - Cripple . 



II. B. Show sample of 2 x 6*8 
and/or 2 x 8*s. 



XKC. Give brief le&turfc on 
f Ichor joists and bridging. 

a. Use xzcr'ax of "platform £ raise 
building 

b. Use chart (s) illustrating 
Sub-Structures of a frame 
building. 



It .A. Job sheet is 
to be returned at. the 
completion of this 
topic. - 

II. B. Pay close 
attention to lecture. 



II. C. Pay close 
attention to lecture. 



J 
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OUTLIKE OF INSTRUCTION 



N 



1* 



3* Spaclngt 

a. 12" on center. 

b. 16" on center\ 

c. 24" on center. ' 't 
Bridging. ' " 

1. The chief purpose of bridging ia to hold the 
joists plumb and incorrect alignment. Also 
helps to distribute load over several joists. 
Cross bridging is more effective than solid 
and is moat commonly used. 

a. Definition - floor framing member used' 
'for the bracing of flofl^r joists. 

b. Types. 

> ■. * 

(1) Solid, to hold floor Joists plumb, 
in alignment and help to distribute 
load over several joists. V 

"* 

(2) Cross bridgings or herring bones are 
more effective in load distribution 
than the solid bridging. 



INSTRUCTOR ACTIVITY 
, *> * 
C.3. Use transparency', 
llCS-10$21.101?-5. 



• S * \ 
SCST-15Q . 1-BU-IG-l . 2-2 ■ ) 



STUDENT ACTTViTY 



\ 



l.a*; • Use 'transparency, * 
11CS-748Q058~T. 



Steps of procedures. 



1. Lay out for floor joists on sill plate. 



I I.E. *Take class out in the fc 
field ;£o demonstrate, call 
students attention to job sheet. 

E.li Demonstrate layout 
technique - explain 3/4" set 
back. 



Es»l.- Follow procedures J 
in demonstration on job 
sheet . , 
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OUTLINE OF INSTRUCTION 

a. Double starter joists. 

f * 

b. Keel to nark the 2x's for joist placement. 

c. Mark off 16" Cor center of first joist. 

d. Set back 3/4" for thickness of 2x's 

joist. - t ■ 

»e. Layout at 16" on center , emphasize correct 
placing of 2x's. 



SCBT-150.1-BU-IC-I 
INSTRUCTOR ACTIVITY 



.*.2 

STUDENT A'c-i IVJTY. 



2* Prepare and secure header Joists. 

s. Select straight, even grained joist 
member. 

b* Square cut one end. 

c. Align this piece with the end of sill 
plate and mark for length. All joints 
on the header joists must he on the 
center of a floor joist. 

d. Cut to length* 

e. Secure header Joist to sill plate. 

f . Square mark joist placement on header 
joist. 

■*» 

3. Prepare and secure joist. 



E . 2 • Demonstrate toe-nailing 
technique. 



E.3 . Demonstrate joist nailing 
technique - stress need of keeping 
the crown up* 
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SCBT-150.1-BU-IG-X2 .2 

<Xm.IME OF IBSTfrUCnOH INSTRUCTOR ACTIVITY STUDENT ACTIVITY 

* . Square cut one end , 
«, b. Measure and cue to required length. 

c. Secure to header joist and sill plate. 

( d . Secure to girder. 

4. Prepare and secure solid bridging. E.4. Demonstrate lay out 

technique * 

&. Square cut one end of scrape floor joist 
size piece* 

, b. Measure ai to length. 

e - Determine solid bridging placement 
joists* 

d . Snap chalk line through these points. 
XIX, Application; 

* > 

A, Student practice as a team member in the laying III. A. Be available to show* III .A- Student practice 
out* preparing and securing the floor joists and assist and supervise. as a member of a team, 

solid bridging. 

XV • Sumary ; 

A. Floor joist* 

B. Solid bridging. 
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NAVAL CONSTRDCTION TRAINING CENTER 
PORT HUESEHE, CALIFORNIA 93043 
SPECIAL CONSTRUCTION BATTALION TRAINING COURSE (SCST) 150.1 



Classification: Unclassified / 

Topic: Subf loors and Wall Plates 

Average Time: 2 Periods (Class) 
3 Periods (Px*ct) 

Instructional Materials: 
A* Texts. 

1. Builder 3&2," HAVPERS 10648-F, 
Chapter 10* 

2. Framing t Sheathing and Insulation, 
-» Delisar Publishing JCo . 

B. References. 

1. Practical Carpentry, Goodheart - 
Wilco* Co. 1 

2- Fundamentals of Carpentry, American 
Technical Society* 

C« Tools and Equipment . 

1 ; Measuring tape . 

2. Combination square. 



Terminal Objective Upon completion of this course the 
student will have set ail the requirements of personnel 
readiness capability program, skill level 150*1 - Light 
Frame Construction I involving sill plate*, post, girder, 
floor joist, bridging, sub-flooring, plate, ridge piece and 
gable end stud. The light frame structure la to be erected 
by following procedures in accordance with job sheets and 
to within the requirements as stated on the 1 job sheets. 

Enabling Objectives: Upon completion of this topic the 

student will be able to lay out, cut and install subf loo ring, 

and wall plates following procedures in job sheets - 

SCST 150.1 BU JS 12 .3.1. "Installing Subfloor" and 

SCBT 150.1 BU JS 12 .3.2. **Laying Out Sole and Top Plates". 

The installed subf loorlng and sole plates will be within 

job sheet specifications. 

Criterion Tests: Given the proper tools, materials and job * 
sheets the student will be tested on his ability to use and 
care for carpenter hand tools and portable electric power 
tools in performing all tasks outlined in the objectives 
and within the requirements/tolerances stated on the job 
sheets. 

Homework: Read: Bui.u< »r 3&2, Chapter 10 and Framing, 
Sheathing and Insulation, Units 9 and 10. 



3. Cross cut saw 1 . 



ERIC 4 ** 



Framing square 
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5. Banner 

6. Chalk line. 

7. Portable electric circular saw. 

8. ' Saw horses . 

9. Nail apron. 
Training Aids and Devices. 

t 

1 • Tr ana pa r en c ies . 

a. 11CS-1Q32 i . 1G1T-3 > Bough Opening 
for windows. 

b. 11CS- 10321. 101 T-4 t Hough Opening for 
doors a 

c. 11C3-740OO59-T, Sub floor. 

d. 11CS- 7400060- T, Subfloor and Underlay • 

e. NP-311013-3T-8, Sole Plate* 

f. 11CS-74Q0065-T, Comer Balloon and Platform 
Framing . 

2. Model of platform frame building. * 

3. Charts illustrating frame structures. 

4. Locally prepared materials, 
a. Floor plan. 

-(2 of 10) 
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i (1) Size of building. 

(2) Size and location of door. 

(3) Size and location of window. 

b. Job sheets . 

(1) SCBT 150.1 BB js 1.2.3.1. "Installing 
Subfloor". 

(2) SCBT 150.1 BU JS 1.2.3.2. "Laying Out 
Sole and Top Plates". 

5 . Materials 

a. 3/4" x V 0" x 8' 0" plywood. 
E. Training Aids Equipment. 
1. Overhead projector 



l<>y 
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OUTLINE OF INSTRUCTION "V 
Introduction to the Lesson. 

s 

A. Establish contact. 

s 

1. Mane; 

2. Topics Subfloors sad Wall Plates. 

B. Establish readiness. 



inSt 



iS ACTI VITY 



* it 



« \ SCBT 150^8^ IG l( 

# ' ^TUPEKT ACTIVITY 



Asl. Introduce self. 
A. 2. Introduce topic* 



1. Purpose. ; 

v a. Subfloor is to help reinforce the 

finish floor that are to he placed 
over them. 

h. Sole and top plates ere ©embers that 
hbid the studs in place. 

2. Assignment, 
a * Read • 

(1) Builder 3&2, Chapter 10. 

(2) Framing, Sheathing and Insulation, 
units 9 and 10. 

C. Establish effect. 

1. Value. . 



B.l. Motivate the student by 
defining the function -of these 
members. Accuracy should he 
stressed in laying out the studs 
in that inaccurately laid studs 
will not be able to properly 
receive the sheathing. 



a. Pass course. 



h. Perform better on the job. 



C.l. Bring, out need and value 6f 
material being presented. State 
learning objectives. ' 



/A 



I 3d 
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OUTLIKE OF INSTRUCTION 
c. Safety precautions, 
d* Ask questions. 
D. Overview. 

1. Job sheet. 

2. pay close attention to the demonstration by 
the Instructor.. 

3. Safety precaution. 
p ' 4. Ask questions. 

5, This topic will be presented in two parts. 

Start Presentation (Part I): 

A. Introduce Job sheet. / 

1. SCBT 150.1 BU JS 1.2.3.1. "Ins tailing 
Subfloor". 



2. SCBT 150.1 BU JS 1.2.3.2. 
Sole and Top Plates". 

8. Materials. 



'Laying Out 



1. 3/4" x 4' 0" x 8' 0" plywood. 

2. 2 x 4*s. 
C. Subfloor. 



SCBT-150 . 1-BU-TG-l .2^3 
INSTRUCTOR ACTIVITY **" STUDENT 



a. Upon completion of this topic 
yon will he sole to lay out, cut 
and install sub flooring and lay 
out top and sole plates. 



4 

ACTIVIT* 



II. A. Rand out job sheets* 



II. A. Job sheets are 
to fee returned at 
the completion of this 
topic . 



II. B. Show samples of plywood 
and a piece of 2 x 4. 
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OUTLIKE Of INST8UCTIQM 

* 

1. Definition - to help reinforce the finished 
floor that is to be placed over it and to 
serve as a working surface in the erection of 
the building. 

2 . Types . 

a. 1 x f s, 

b, Plyvood , 
D* Wail plates. 

1. Definition - members to hold the studs In 
place, 

2 , Types . 

a. Sole plate, 
h. Top plates (double). 
E. Scuds. , 

1. Definition - upright wall member that supports 
Che overhead and the roof. 

2. Types. 



SCBT-15Q.1-BU-XG-1. 2 .3 
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INSTRUCTOR ACTIVITY 

C.l. Give brief lecture on sub- 
. floor , 

a. Use model of platform frame 1 
building 



STUDENT ACTIVITY 



b. Use chart (s) illustrating a 
frame structure. 

c. Use* Transparencies. 

(1) UCS-740O059-T. 

(2) 11CS-740OO60-T. 

D.l. Give brief lecture on 
sole and top plates. 

» 

a* Use model on plat form frame 
building. 

b. Use chart(s) illustrating 
a frame structure* 

c. Use transparencies. 

(1) 11CS-74GG065-T. 

(2) NP-311013-3T-8. 



a 



Coram on 
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b. Trimmer 

c. Cripple 



(6 of 10) 
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OUTLiKE OF INSTRUCTION ^ 

Fraaing allowance. 

1. Door. 

a. Width ~ 2 1/2". 

2. Window. H 
a. Width - 2 1/2". 

Steps of procedures (Part I) . 
1. Subfloor. 

a. Lay out for starter course, 




SCBT-15Q . l-BD-IG-l 2 .3 
TRUCTOR ACTIVITY STUDSHT ACTIVITY 



F.l. Use transparency, 
a. 11CS-10321.101T-4. 



II. G. Take class out to the 
field to demonstrate - call 



II. G. Follow procedures 
in the demonstration 



student attention to job sheet* on the job sheet 

1. SCBT 150.1 BU JS 1.2 .3.1. 



(1) Mark off 48 1/4" from header joist 
at both ends of building. 

(2) Snap chalk line across, the floor 
joists from these points. 

b. Lay first panel. 

^. 

(1) Start flush with starter joist and 
align with chalk line. 

(2) Secure this piece temporarily. 

(a) All joints oust be over a joist. 

c. Lay 2nd panel. 

(1) Lay 2nd panel butt against the 1st 
panel and in line with chalk line. 

(7 of 10) 
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OOTLlNE OF INSTRUCTION 



SCBT-X50a-*BU- 
INSTRUCTOR ACTIVITY 



(2) Secure this piece temporarily. 

d . Lay and secure remainder of panels 
temporarily. "~ 

i 

e. At the completion df the first course 
secure panels. 

III. Application (Part I): 

A. Student practice as a team member in the install- 
ation of sub flooring. 

NOTE: At the completion of installing sub floor lag, 
call the students together to demonstrate 
plate lay out technique* 

IV. Start Presentation (Part II): 

A* Lay out for sole plate. 

1 . Measure in 3 1/2" from the edges at each 
corner. 

2. Snap chalk line through these points* 

\ 

B , Select straight 2 x 4 f s* 

I. A slight crown is okay* 

C. Align and secure sole plate along the chalk liae* 

D, Determine location of doors and windows. 



V' 



III. A* Be available to ^how, 
assist and supervise , 



IV, A, Call student attention 
to 1ob sheets, SCBT 150.1 8l£ 
JS 1.2.3.2. and pass out 
floor plan* Demonstrate lay 
out techniq ue * 



1 77 



IV*D. Have student turn to 
floor plan* 

1. One floor plan to each team, 



STUDENT ACTIVITY 



III. A. Student practice 
as a team member* 



XV*A. Follow demon- 
stration by instructor 
on the Job sheets* 



IV. D. Turn to floor 
plan. 
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OUTLINE OF INSTRUCTION 



SCBT-150.1-BU-XG-1.2.3 
INSTRUCTOR XCTIVITT STUDENT 



E. Lay put for doors and windows oa sole plate. 

1. Locate and mark centers of doors and 
vindova . 

2 . Place marking "D" for doors and 'V" for 
windows . 

3. Allowing 2 1/2" for rough opening mark for 
trimmer studs. 

4. Place "T" for trimmer studs. 

F. Lay out for studs at 16" on center. 

1. Off set 3/4" on first stud. 

2. Place an "X" for studs. 
3- Place "C" for cripples. 

' 4. Place "T" for trimme rs. 

G. Prepare and lay out top plate. 

1. Square cut one end of selected 2x4 and place 
it edgewise on the sole plate with the 
squared end flush with the^end of the sole 
plate. 

2. Transpose marking for studs, cripples and 
trimmer. 

3. lop plates are to be joine<* on a stud. 



IV.E. Demons t rate door and 
window opening lay out tech- 
nique - streak Importance of 
putting proper symbol signifying 
types of studs . 



IV.G. Demonstrate technique 
in laying out top plate. 



■3 

ACTIVITY 
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OUTLINE OF INSTRUCTION 
Application (Part II): 

A. Student practice in laying out of sole and top 
plate. 

Sunaary; 

A. Sub floor. 

B. Wall plates. 

C. Studs. 

1. Standard. 

2. Trimeter. 

3. Cripple. 

D. Framing allowance. 
1. Door. 



SCBT-15G . I-BU-IG-1 .2.3 
INSTRUCTOR ACTIVITY STUDENT ACTIVITY 



V.A. Be available to show, 
assist and supervise. 



V.A. Student practice 
in lay out work 
on one wail section. . 



2 . Windows . 



J A o 

i 

in 

(10 of 10) 



SCBT-150.I-BU-IG-1.2.4 



NAVAL CONSTRUCTION TRAINING CENTER 
PORT HUENEHE, CALIFORNIA 93043 
SPECIAL CONSTRUCTION BATTALION TRAINING COURSE (SCBT) 150.1 



Classification: Unclassified 

\. 

Topic: Wall Members 

Average Time: 2 Periods (Class) 
A5 Periods (Fract) 

Instructional Materials: 



A. 



B 



Texts . 

1. guilder 3&2, NAVPERS 10648-F, 
Chaste* 10 . 

2. Framing, Sheathing and Insulation, 
Delmar Publishing Co., Unit 10 and 11 

References . 



1. Fundametais of Carpentrv, American 
Technical Society. 

2. Practical Carpentry, Hoodheart- 
Wllcox Co. 

Tools and Equipment. 



I . 
2. 
3. 
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Measuring tape. 

Combination square 

Hand level . 

Extension cord. 
# 



J 



Terminal Objective: upon completion of this course the 
student will have met all the requirements of personnel 
readiness capability program* skill level 150*1 - tight 
Frame Construction I involving sill plate, post, girder, 
floor joist, bridging, sub-flooring, plate, ridge piece and 
gable ejjd stud* Tfie light frame structure is to be erected 
by following procedures in accordance with job sheets and 
to within the requirements as stated on the job sheets* 

Enabling Objectives: Upon completion of this topic the 
student will be able to lay out, Cut and install studs, 
fire blocks, headers, sills and bracing following procedures 
in accordance with job sheets SCBT-15Q.I-BU-JS-1. 2.4.1, 
"Erecting and Securing Wall Sections, 11 SCBT-150 • 1-BU-JS- 
1.2.4*2, "installing Fire Blocks and Diagonal Bracing," 
and SCBT-150. 1-BU-JS-l .2.4.3, "Installing Trismter Studs, 
Cripple Studs, Sills and Headers." 

Criterion Tests: Given the proper tools, materials and 
job sheets, the student will be tested on his ability to 
correctly use and care for carpenter hand tools and portable 
electric power tools in performing all tasks outlined in 
the objectives and within the requirements/tolerances of 
the job sheets . 

Homework: Reftd: Builder 3&2, KAVPERb 10648-F, Chapter 10, 1 
and Framing, ^Sheathing and Installation, Units 10 and 11, 1 
pp. 91 - 92. 
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5. Framing square. 

6. Hammer. 

7. Portable electric circular saw ; 

8. Sav horse and step ladder. 

9. Chalk line. 
10. Mail apron. 

D. training Aids and Devices. 

1. Transparencies. 

a. NP-311013.3T-13, "Platform Framing." 

b. 1^-311013.31-14, "Platform Framing." 

c. 11CS-74OO063-T, "Wall Backing." 

d. NF-311013.3T-9, "Bracing in Framing." 

e. NP-31101 3T-12, "Framed Opening (Window)." 

2. Chart(s) illustrating structures of a fraero 
frame building. 

3. Locally prepared materials, 
a. Job sheets. 

(1) SCBT-150 . 1-BU-JS-l .2.4.1, "Erecting 
and Securing Wall Sections." 

(2) SCBT-150 .1-BU-JS-l .2.4.2, "Installing Fire 
Blocks and Diagonal Bracing." 

| A f> (2 of 1.0) 
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(3) SCBT-150.1-BU~JS-1.2.4.3 t "Installing Trimmer 
Studs, Cripple Studs, Sills and Headers." 

4. Materials. 

a. 1 x 6's. 

b . : x 6 ' s . - 
Training Aids Equipment , 

s 

1* Overhear projector. 
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Oim.LN'1 OF INSTRUCTION 



I. ' Introduction to the Lessons 

A. Establish contact. 
1- , Name : 

2. Topic; Wall Members, 

B. Establish readiness. 
1. Purpose. 



Sills and Headers are wall members 
needed for the rough openings for 
doors and windows. 

Fire block and diagonal bracing are wall 
members needed to strengthen the wall* 



2. Assignment 



Read 



(1) Builder 3&2 t Chapter 10. 

(2) Framing, Sheathing and Insulation, 
Units 10 and 11. 



SCBT-I5<H-BU-IG-r.2.4 1 
INSTRUCTOR ACTIVIT STUDENT ACTIVITY 



4.1. Introduce self. 



A. 2. Introduce topic 



B.l. Motivate student fay 
defining the functions of these 
wall members. 



C. Establish effect 



9 
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1. Value 



a . Pass course 



b. Perform better on the job 



C.I. Bring out need and value of 
material being presented. State 
learning objectives. 

a. Upon completion of this topic 
you will be able to lay out, 



(4 or 10) 
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D. Overview, 



OUTL INE OF INSTRUCTION 

c. Get advanced, 

d , Be a better builder. 



\ 



) 



//0 



SCBT-150 . i-BU-IG-1 . 2 . 4 
INSTRUCTOR ACTIVITY STUDENT ACTIVIT Y 

cut and install studs f file 
blocks , headers, sills and 
bracing for a light f raise 
structure. 



II 



!♦ Job sheets* 

2. Pay close attention to demonstration by 
the instructor, 

3. Safety precautions, 

4. Ask questions. 
Start Presentation: 

r 

A. Introduce Job sheets, 

^, 

1. SCBT~150.1-BU-JS-1. 2-4.1, "Erecting 
and Securing Wall Sections." 



SCBT-I50.1-BU-JS-1. 2.4.2, "Installing Fire 
Blocks and Diagonal Bracing." 



3. SCPT-150.I-Bi;-JS-1.2.4.3, "Installing Trimmer 
Studs, Cripple Studs, Sills and Headers." 

j 

Hat er i a 1 s „ 



II. A. Hand out job sheets 



II. A. Job sheets are to 
be returned at the 
completion of this 
topic . 



1. 2 x 4' s, for this portion of training use scraps 
of 2 x 4* b as much a«S possible. 



'5/ 
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OUTLINE OF INSTRUCTION 



Header. 



1* Definition - headers are horizontal 
members over door and window openings, 
these members distribute the roof load 
directly over the openings to the trimmer 
and common studs* 

2. Materials - headers are made of double 
2x4' s nailed together; 4 x 4 f s, 4 x 
and/or 4 x 12 f s depending on the size of the 
opening. 

*> 

Sills. 

1. Definition - sills are the lower horizontal 
members used to hold cripple studs in place 
under window openings. 



SCBT-15G.1-BU-IG-1.2.4 
INSTRUCTOR, ACTIVITY < STUDENT ACTIVITY 



II.C. Gi^e a hrief lecture on 
headers, sills, fire blocks 
and diagonal bracing - use 
training aids to reinforce 
lecture. 



II.C. Pay attention 
atfklng questions 
necessary. 



a. Use model on platfortn 
frame building. 

b. Use chart (s) illustrating 
structure of frame building. 

c. Use transparencies, 
NP-311013.3T-13 
NP-311013.3T-14 
11CS-74OO063-T 
NP-311Q13.3t-9 
NP-311013.3T-11 
NP-311013.3T-12 



OUTLINE OF INSTR UCTIO N 
2. Materials - 2 x Vs. 



E. Braces, 



SCBT-150 , 1 -BU-IG-1 , * 
INSTRUCTOR ACTIVITY STUDENT ACTIVITY 



F. 



1. Definition - braces are diagonal members used 
to strengthen the walls, whenever possible they 
should be placed f torn upper corner downward 

to the sole plate. 

2. Types, 

a. Let-in brace. 

b. Cut-in brace. 

Plan sequence of raising wall section. 

I. Generally the longest wall section is raised 
first. 



G* Determine length of stud 

1. Overall distance should be 8* - 1" for a 
8 ? ~ 0" high wall, the'l" is to ailop 
for ceiling material . i 

2. Less thickness of three 2x's or 3 X 1 1/2" ■ ' 
4 1/2". 

H. Determine the number of studs that will be needed. 



II. 6. Demonstrate calculating 

technique of stud length 

8 foot + 1 inch for clearance 

8' 1" 

less / i/2" 

7' 8 1/2" 

stud length - 7' 8 1/2" 



15« 



*ER1C 



(7 of 10) 



0 

ERIC 



2. 



OUTLINE OF INSTRUCTION 
III. Application: 



Student practice as a member of a team in the 
preparation and raising of wall sections. 



Prepare stud for studding. N 

a«. Cut studs as necessary. 

b. Distribute studs for- wall section. 

Nail studs to sole plate and lower member 
of top plate. 

v 

a. Use two 16d common nails at each end 
of stud. 

b. If plates are to be joined, join them 
on a stud. 

c. Select straighter, 2 x 4's for comer studs 
door openings and window openings. 

Secure upper member of top plates. 

a. Off-set as necessary to receive other 
wall sections. 

A 

b. In overlapping of upper member for a 
straight wall, overlap ir st be for at 
least two studs. 

Raise wall section. 



SCBT-15Q.1-BU-IG-1.2.4 
INSTRUCTOR ACTIVITY STUDENT ACTIVITY 



III. A. Demonstration is not 
necessary - however, be avail- 
able to show, assist and super- 
vise. 



(8 o, 10) 



III. A* Student practice 
as a team member, 
refer to Job sheet 
as necessary. 
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OUTLINE OF INSTRUCTION 

5. Secure sole plate with 16d common nails- 

i 

6. Plumb and temporarily brace this wall section 

7. Assemble, raise, brace and secure other 
wall sections. '" 

8. Install fire blocks. 

a. 48" from subflooring. 



SCBT-150.1-BU-IG-1.2.4 
INSTRUCTOR ACTIVITY STUDENT ACTIVITY 
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A. 8. Demonstrate use of chalk 
line as guide for fire blocks. 



b. Staggered. 

c. Dimension of fire blocks are determined by 
the spacing of the studs on the sole plate. 

9. Install diagonal bracing. 



a. Braces are best laid at 45° angles. 
19. Remove temporary btacing. 
Install trimner studs. 



A. 11. State that the standard 
door height is 6' 8". 



a. Trimmer studs should be the height of 
the door plus 2 1/2" framing allowance. 

Install header. 

a. Header dimension is determined by the space 
of opening between the studs. 

Install sill. 
Install cripples. 
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OUTLINE OF INSTRUCTION 
IV. Suaraary: 

A. Header. 

B. Sill. 

C. Braces. 

0. Fire blocks. 




IS! 
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INSTRUCTOR ACTIVITY student activity 
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NAVAL CONSTRUCTION TRAINING CENTER 
PORT HUENEME, CALIFORNIA 93043 
SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 150.1 



Classification: Unclassified 
Topic: Ceiling Joists and Roof Construction 
Average Time: 3 periods (class), 4 periods (pract.) 
Instructional Materials: 
A* Texts: 

I- Builder 3 & 2 t NAVPERS 10648-F, Chapter 11, 

2. Framing, Sheathing and Insulation, Delmar 
Publishing Company. 

B. References: 

1. Fundamentals *f Carpentry, American Technical 
Society , 

C. Tools and Equipment : 
1 « Measur ing t ape , 

2. Combination square. 
3 . Hand level . 

4 . Hammer . 



Terminal Objective: Upon completion ol this course 
the student will have met all the requirements of 
personnel readiness capability program, skill level 
150.1 - Light Frame Construction I involving sill 
plate f post, girder, floor joist, bridging, sub- 
flooring p plate, ridge piece and gable end stud. 
The light frame structure is to be erected by 
following procedures in accordance with job sheets 
and to within the requirements as stated on the job 
sheets . 

Enabling Objectives: Upon completion of this topic 

the student will be able to lay out, cut and install 

ceiling joists and rafters following procedures 

"in accordance with job sheets SCBT 150.1 BU JS 1 .2 .5.1. 

"Cutting and Installing Ceiling Joists' 1 * SCBT 150,1 

BU JS 1.2.5.2., "Raising Roof Frames", and SCBT 

150, 1 BU JS 1,2.5.3, , "Laying Out Common Rafters". 

The installed ceiling joists and rafters will he within 

job sheet specifications. 

Criterion Test! Given the proper tools, materials 
and job sheets, the student will be tested on and 
care for carpenter hand tools and portable electric 
circular saw in working as a team member in performing 
all tasks outlined in the objectives and within the 
requi reraents/ tolerance on the job sheet. 



r j , F rami up, square 



Keel . 



Read Builder 3 & 2, NAVFERS 10648-F Chapter U, 
VI- "U8 346. 
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/ ♦ Portable electric circular saw. 

9* Saw horses. 

9. Cross cut saw, 
10* Step ladder. ^ 
11, Sliding T-bevel square* 
D. Training Aids and Devices. 

1, Films :\ 

a. MN 6719-C Building Technique— Framing, 

Rafter Principles arid Common Rafter (15 mln.). 

2- Transparencies: 

a. 11CS 11013. 101T-2 Platform Western Frame 
Construction. 

b. 11CS 10321. 101T-2 Rafter Cuts. 

c. 11CS 10321. 101-T 1 Rafter Measurements . 

d. 11CS 74O0O64-T Common Rafter Layout. 

.5. Charts : 

a. Illustrating structures of a frame building 
(platform), parts of a common rafter. 

4. Locally Prepared Material: 

a. Job sheets. 

i £ : r ? <: if ;n 
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SCBT 150.1 BU IG 1.2.5. 



(1) SCBT 150.1 BU JS 1.2-5.1. "Cutting 
and Installing Celling Joists'*. 

(2) SCBT 150.1 BU JS 1.2. 5 '.2*. "Raising 
Roof Frames." 

(3) SCBT 150.1 BU JS 1.2.5.3. "Laying 
out Coflwon Rafters." 



E. 



Training Aids Equipment: 



1. 



loons projector* 



2. 



Overhead projector. 
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offjfKE OF INSTRUCTION 
!♦» Introduction to the Lesson: 
A* Establish contact* 

1. Name: 

2. Topic: Ceiling Joists and Roof 
Construction 

B« Establish readiness. 

1 . Purpose . 

a. Ceiling joists are members supporting 
the ceiling and holding the walls 
i ogether . 

Rafters are members supporting roof 
sheathing and roofing* 

i . Assignment.. 

a. Read: 

(1) Builder 3 & 2, Chapter 11 

C. Establish effect. 

1. Value. 

a. Pass course. 

b. Perform better on the job. 

c. Get advanced, 

d. Be a bet r builder 



INSTRUCTOR ACTIVITY 



SCBT 150.1 m LG 1.2*5 
STUDENT ACTIVITY 



I. A. Introduce self. 



I, A. 2. Introduce topic, 



I.B. Motivate student by 
defining the function of these 
members . 



I.C.I. Bring out need and value 
of material being presented. 

a. Lpon completion of this 
topic you will be able to lay 
out, cut and install ceiling 
joists and rafters. 
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OUTLINE OF INSTRUCTION 
D. Overview; 



/Ad 



INSTRUCTOR ACTIVITY 



SCBT 150.1 BU IC 1.2.5 
STUDENT ACTIVITY 



1. Job sheets. 

a. SCBT 150.1 BU JS 1.2.5.1. 

b. SCBT 150.1 BU JS 1.2.5,2. 

c. SCBT 150.1 BU JS 1.2.5.3. 

2. Pay close attention to instruction being 
given. 

3. Safety precautions. 
Ask questions. 



II. Presentation. 

\. Introduce Job Sheets. 

I. SCBT 150.1 BU JS 1.2.5.1. "Cutting and 
Installing Ceiling Joists." 

:. SCBT 150.1 BU JS 1.2.5.2. "Raising Roof 
Frames" . 

3. SCBT 150.1 BU JS 1.2.5.3. "Laying out 
Conation Rafters". 



II. A. Hand out job sheets, 



II. A. Job sheets are 
to be returned at the 
completion of this topic, 



ERIC 



trials' 

I . > x 4 f s for cpilinp, jois^ and roof 
framing memhers. 

Rafter layout terrn^. 

i . Unit of run. 



II. C- Give brief lecture on 
tenr.3. To reinforce lectin e* 

use : 



I I.C. Take notes * 



1 
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OUTLINE OF ACTIVITY 

2. Unit of rise, 

3. Total run, 

4. Totai rise. 

5. Span of the building. 

6. Projection. 

7. Bridge measure, 

8. Shortening. 

9. Pitch. 
10. Ridge. 

D. Parts of a rafter, 

1. Plumb cut. 

2. Line length* 

3. ird f s mouth. 

. Tail or overhang, 
5, Facia cut or tail cut. 
S. Reef training, 

i . Film ^ 
a. Introduce film, 
r . Discuss key points. 
d * * c. Show film. 

ERJ.C 



SCBT 150.1 BU IG l^C 
I NSTRUCTOR ACTIVITY STUDENT ACTIVITY 

a. Text - Framing t Sheathing 
and Insulation » pg. 110-121. 

b. Use transparencies; 

(1) 11CS 11013. 101T- 2 

(2) 11CS 10321. 101T-1. 

(3) HCS 74OO064T. 

II. C. 7 Demonstrate use of 
Pythagorean Theory in calculat- 
ing for bridge measure. 

II. C. 9. Demonstrate technique 
in calculating for unit of rise. 

II. D. Give brief lecture on the 
parts of a cottoon rafter. To 
reinforce lecture use; 

a. Chart on parts of a 
common rafter. 

b . Transparencies : 

(1) 11CS 10321. 101T-2 

(2) HCS 10321. 101 T-l 



I I.E.I Give a brief Introduction 
to the film, pointing out the key 
points to look for in the film and 
then show the film. 
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OUTLINE OF INSTRUCTION 

d. Discuss film. 

i 

(1) Highlights. 

(2) Safety. 
F* Steps of procedure. 

1. Cutting and installing ceiling joists. 

a- Lay out for ceiling joist on top 
plate* 

(1) First ceiling joist is to be 
laid 16 3/4" from comer . 

(2) Use M C M marking for ceiling joist 
placement. 

(3) Mark for ceiling at 16" on 
center through the length of 
the building. 

b - Determine the number of ceiling 
joists necessary* 

(I) Counting the n C ,r markings* 

c. Prepare ceiling joists. 

(1) Cut joists to length. 

(2) Determine crown. 

(J) Mark off 2 U from edge of stock 
opposite the crow- 



INSTRUCTOR ACTIVITY 



SCBT 150.1 By 1G 1,2*5 
STUDENT ACTIVITY 



II,E*l«d, Lead discussion by 
asking and answering questions 
on the film. Stress safety* 



II .E.l.d* Participate 
in the discussion. 



1~:> 
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II. F. Take the class out to II. F. Follow procedures 

the field to demonstrate. Call in the demonstration on 

student attention to job sheet job sheet. 
SCBT 150,1 BU JS 1.2 .5.1. 
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OUTLINE OF INSTRUCTION 



( 



/23 . 



INSTRUCTOR ACTIVITY 



SC£3kl50.1 m IG 1.2 .5 
/ \5TUDE NT ACTIVITY 
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(4) Mark off for slope of roof, 

(5) Cut off for slope of roof. 

d. Secure ceiling joists. 

(1) Toe nail ceiling Joist over "C" 

marking with at least 2 16d nail*. 

e. Secure backing as necessary. 

2. Rafter layout. 

a. Step off method . 

b. Using rafter table method. 

3. Raising roof frames. 

a. Lay pathway. 
(1) Sides. 
(2 Center. 

b. Lay out for rafter placement. 



II. F. 2. Have student turn 
to job sheet SCBT 150.1 BU JS 
1.2.5.1 as you demonstrate 
layout technique. 



II. F. 2. Turn to your 
job sheet and follow 
demonstration by the 
instructor . 



IX, F. 3. Call student attention II.F.3. Turn to your 

to Jot. Sheet SCBT 150.1 BU JS job sheet and follow 

1.2.5.2. Demonstration is not instruction being given 

necessary. Go over job sheets in the job sheet, 
with the students. 



/A" 



(1) First rafter is to be laid 23 1/4 
from corner. 

(2) Use "R" marking for rafter 
placement . 

(3) Mark uff at ?'0 M on center 
through the JfT-gth of th* 
buildi.*g. 



1 



OUTLINE OF INSTRUCTION 



INSTRUCTOR ACTIVITY 



SCBT 150.1 BU IG 1.; ) 
STUDENT ACTIVITY 



(4) Every other rafter should fail 
alongside a ceiling joist* 

c. Lay out and cut ridge member, 

(1) Cut one end square. 

(2) Lay out for rafters at 2 ? 0 ,f on 
center- Ridge board joints must 
be centered on a rafter. 

(3) All joints on ridge must fall on 
a rafter, 

d. Distribute rafters. 

(1) Pla-e on rafter over each M R ,f 
marking on the top plate with 
the tail end facing outward. 

e. Secure rafters to ridge member and 
raise. 

\\) Nail ] or 4 rafters on one side 
of the building to the ridge. 

(?) Raise this assembly and pull until 
rafter seats or birds-mouth are 
resting s. .igly on the plate. 

Secure rafters to top plate. 

CI) Top nail rafters to plat*' with 
tvo 1 6d nr. j ] s . 



j - 



(.■i Whenever a ^ after alongside a 
^eflJr.,; p»j«st f driv another naii 
through the r.i'-c nu rue joist. 
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OUTLI NE OF INSTRUCTION 

g* Erect rafters on the other half of 
the building, 

(1) Holding the raised assembly up, 
raise a couple of rafters and 
secure rafters to plate. 

(2) Adjust rafters at the ridge. 

(3) Nail roof members together . 

h. Temporary brace erected member. 

(1) Plumb end of ridge to end wall, 

(2) Brace to stud or plate. 

i. Erect remainder of rafters, 
j. Brace erected roof frame. 

(1) Cut and secure ridge support 
to end wall. 

(2) Brace with 1 x 6 f s (ridge to 
ridge support near top plate) . 

III. App 1 ica L ion . 

A , Student practice individually in laying out a 
eomrauu rai Lev , 

H. Student practice ui a tt.-am ruerr.be r in t.-rc-r. t 1 ;• 
celling jcusts and roof frame Bombers. 



I 1 -! 



I 



SCBT I'jO.1 BU IG lJt( 
1 HSTRUCTO R ACT 1 VI TV §™ENT ACT IVITY 



III. A. Issue tool- .md material b III. A. Student practice 
be avail able to show, assist in laying out common 

and supc rv i so . raf ter . 

1 1 1 , B , St ud en t wo r k as 
member of j* team ia 
orf-rfiny cti'iiin^ prists 
and ruof i r« !!< e - 

1 S :? 



ObTU NK OF INSTRUCTIO N 
IV. Summary. 

A, Ceiling joist. 

B . Rafter layout terms. 

1 . Unit of run, 

2. Unit of rise, 

3. Total run. 

4. Total rise. 

5. Span of the building, 

6. Projection. 

7. Bridge measure, 

8 . Shortening . 

9. Pitch. 
10. Ridfce. 

C , Part b ol ,t ratter. 

1 . HI limb cut . 

2 - Line 1 ength . 
} . Bi rds mot it h . 

5 . Fac i a rut or tail 

erJc 1 V< 



SCBT 150.1 BU 1G 1.2 3 
INSTR UCTOR ACT IVITY STUDENT ACTIVITY 
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NAVAL CONSTRUCTION TRAINING CENTER 
PORT HUENEME, CALIFORNIA 93043 
SPECIAI. CONSTRUCTION BATTALION TRAINING (SCBT) VjOA 



C I ass 1 1 icat Ion : Unc I assi f Ivd 
Topic: Gable End Studs 

Average Time: 1 Period (class), 2 periods (pract.) 
Inst rue t Innal Materials: 

A, Texts: 

1. Builder 3 & 2, NAVPERS I0b48-F Chapter 10, 

Framing, Sheathing and Insulation, Delmar 
Publishing Company, Unit** 16 and 1 r > - 

B. References: 

1. I nndampnt a I s of Carpentry, Amer tcao Technical 
Soc let y . 

Kr.ifticaJ Carpentry, Ooodhear t - Hlrox Company 
(', , i - F.quipmen* . 

\ ♦ "easur in« ?. -ip* - 
J , v. ->n h 1 ■' : M i >»n squan , 

Sli-iin^ r-hnve] sqiwr^. 



Terminal Objective: Upon completion of this course 
the student will have met all the requirements of 
personnel readiness capability program, skill level 
150-1 - Light Frame Construction I involving sill 
plate, post, girder, floor joist, bridging, sub- 
flooring, plate, ridge piece and gable end stud. 
The light frame structure is to be erected by 
following procedures in accordance with job sheets 
and to within the requirements as stated on the job 
sheets. 

Enabling Objectives: Vpon completion of this topic the 
student will be able to lay out t cut and install gable 
end studs following procedures in accordance with job 
sheet SCBT-150.1-BIKJS-1. 2.6.1, "Laying Out, Cutting 

and Installing Gable End Studs. M The ihstalled studs 

will be within job sheet specifications. 

Criterion Test: Given the proper tools, materials and 
job sheets the student will be tested on his ability 
to correctly use and care for the tools and equipment 
in performing all the tasks outlined in the objectives 
and keeping within the tolerances stated above. 

Homework • Read 

I , Framing, Sheathing and Insulation, Unit 14, 
pp 110 to Ul, Unit 15, pp 124 and 125, 

lender 3 & 2 9 Chapter 13, pp. V>2 m If 4 , 
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^ SCBT 150.1 BU U. 

fMCVniirTTnN I NSTRUCTOR ACTIV ITY STUDENT ACTIVITY 

jMjTJJjHj LOF INSTRUCTION ~ 

6. Framing square 

?. Hand level 

8. Portable electric circular saw 

9. Saw horses 
10, Step ladder 

D. Training Aids & Devices: 

1. Platform frame building (model) 

2. Chart(s) illustrating structures of a 
frame building. 

3. Materials: 2 X 4 ' s 

4. Locally prep-red materials- 

a. Job sheets 

(D SCBT-150.1-BU-JS-1. 1.6.1. "Laying Out, 

Cut Ling and Installing Gable End Studs," 



ERiC M2 '" 



OUTLINE OF INSTRUCTI ON 
Introduction to the Lesson 
A, Establish contact 

1, Name : 

2. Topic: Cable End Studs 
8, Establish readiness . 

1. Purpose - Gable end studs are to frame 
up the gable end wall sections. 

2 , Ass ignment - 
a . Read • 

(1) Builder 3&2 f Chapter 13 

m 

(2) Framing f Sheathing and Insulation, 
Units 14 6 15 

C. Establish effect . 
1. Value 

a. Fast course 

b. Perform better on the job 
r. Advance in rate 

d . Bo ,i bt? t r im Bull df j r 



INSTRUCTOR ACTIVITY 



SCBT 150.1 BU IG * 
STUDENT ACTIVITY 



X.A.I* Introduce self 
I. A. 2 Introduce topic 



I.B. Motivate the student by 
defining the functions of the 
gable end studs , 



I.C* Bring out the need and value 
of materials being presented- 
state learning objectives* 

a. Upon completion of this 
topic you will be able to 
lay out* cut and install 

gable end studs. 



( 



SCBT 150.1 BU 



OUTLINE OF INSTRUCTION 



INSTRUCTOR ACTIVITY 



STUDENT ACTIVITY 



D. Overview 

1. Job sheet 

a. SCBT-I50 . 1-BU- JS-1 .2.6-1. 

2. Pay close st test ion to the demons t ra- 
tion of the instructor. 

II. Start Presentation 
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A. Introduce job sheet 

I. SCBT-15Q . 1-BIWS-1 ,2,6,1, Laying Out, Cutting 
and Installing Gable End. Studs," 

B Gable end studs 

I, Purpose - gable end studs are members 
usefd to frame in the ends of gable 
end wall sections, 

C. Steps of procedure 

1. Determine line length of first gable 
end stud. 

a* Roof triangle 

b, Stud spacing 16 ff o.c, 

c. Ratio and proportion. 

m Run: Rise:: 16*7line length of 
first stud. 

Note; Hit: common difference between the* length 
of i ibic en- studs will he this line length. 



II, A* Hand our job sheets 



II. B. Give brief lecture 
on gable &nd studs, Re- 
inforce lecture with the 
use of; 

a. Model of & platform 
frame bulJ diug . 

b . Chart (s) 11 ius l rat ing 
structure of a frame 
building * 

c. Sample of a gable end 
s tud . 

II. CI. a* Show location uf roof 
triangle on the chart illustrat- 
ing structure of a frame building* 



II ♦ A. Job sheets are to 
be returned at the com- 
pletion of this topic. 



II ,C, 1. c Work sample ratio 
and proportion problem on 
chalk tu>ard. Assign student 
similar wo.a problem. 



1 1 , C. 1 , c . Work out 

as.s i gned prob 1 cm. 



(4 of 6) 
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HJTLINE OF INSTRUCTION 

. t " 1 

f . 2. Determine actual length of first stud. 

a. Deduct depth of birds-mouth 

s 1 3* Lay out and cut first gable end stui. 
a* Center of stock * 
(1) Face or vide side. 

b. Hold cut \>f roof on framing square. 

c. Mark on unit of run side of square, 
d* Cut to marking. % 

4. Determine length of second stud. 

3. Length of first stud 'plus the/ 
common difference acquired in 

. step XIiC.l.c* 

i 

V K 
t . * 

t. Application 

A. Student practice calculating and laying 
. out of gable end studs. 

B. Student cut and install gable end studs, 
IV. Sutsmary * C 

A. Leqgth of studs. 1 - 

ti Line length. , ^ 

Actual length 



SCBT 150.1 BU 



II. )„2. 



INSTRUCTOR ACTIVITY 

'i " 1 :— — ~— ; ■ * 

II. C. 2 Work sample problem £ 
oa chalk, board making allow- . 
ance for birds-njouch. 

* * 

II. C. 3 Take the class out to 
the f ie Id and ^amons tr a te lay 
out technique. 



STUDENT ACflVIT g 

* . ' .4. 



II. C. 3 As kv questions 
to clarify all doubtful 
areas. 



II. C. 4 Demonstrate laying out 
technique for second stud. 



III. A. Show and assist student II£.A. Student work 
having difficulty in calculating individually in ' calcu- 
and laying out of gable end stud. la ting and laying out 

of first stud. 

«> 

III.B Show, assist and III.B. Student work as 

supervise as necessary. a teas member in Installing 

gable end studs. — 



o 
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1. 



'Center 



of stock 



f a* Width side 

2. 



I- 



it 



a. Sold cut of roofg 

b. Mark-on unit of run side*: 



7 



% * 



X. Equal to Una length of first stud. 



ACTIVITY 
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ACTIVITY 
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NAVAL 
PORT HU 



^ .\ ^» SPECIAL CONSTRUCTION 
. Classification t Unclassified 

• •" • / ' '■' • 

Topic: Course Summarisation ^ * 

Average Time: 1 Period (Class) 1 
4 'Periods (Pract) 



Instructional Materials; 
. A. Texts. ► 

1. Builder 362, 8AVPERS 1Gd48-F, Chapter 10. 
. * * " ' 

i %. Fuming, Sheathing, and Insulation, 

' selmar Publishing Co. 

B. Reference. 

1. . Fundamentals of Carpentry, American 

Technical Society.^ ^ * 

C. Tools and Equipment. 

« 1. Hammer. 

2. Adjustable wrench. ? 

3. « Wrecking bar. , " ' — 
e ' 4. Saw horses. ' 

' v 

5. Step ladder. 

6. Nail apron. 

D. Training Aids and Devices; None. 
O E. ^Training ^Aids Equipment : None. 
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SCBT-150 . 1-BU-IG-l . 2 . 7 * ) 

ON "TRAINING CENTER 
CALIFORNIA 93043 . ' 

Sm TRAINING COURSE (SCBT) 150.1 



Terminal Objective ; Upon completion of this course the 
student will have met all the requirements of personnel 
readiness capability program, skill level 150.1 - tight 
Frame Construction I involving sill plate, post, girder, . 
floor joist, bridging, sub-flooring, plate, ridge piece and 
gable end stud: The light frame structure is ttf-be erected 
by following procedures in accordance with Job sheets and 
" to within the requirements as ststedVon the Job sheets. , 

^Enabling Objectives : .Upon completion of this topic the? 
student will nave reinforced his ability, to identify by 
naming all the framing members in accordance with the tests 
as the members 'are pointed out by the instructor. ; The 
student will also have received the methods used in the 

Erection of the light frame structure as a structure $1 
torn down. The dlsmaeteled framing members will ibe clear 
of all nails and' will be* neatly, stacked as they were. found at 

"the beginning Of thie training course. 

Criterion Tefts; Given the/ proper, tools, the student la to 
be tested on his ability fo safely perform the tasks out- 
lined in the objectives and to within the requirements* 
in the objectives. * 
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Introduction to the Lessons 
A. Establish contact. . 

1. Km?: ' * , ' 

2. Topic: Course Suacaarization. 



<A^i. Introduce self. * 
^.2. Introduce . top let ? 



B. Kstahl i»a~readln*as . 



1. Purpose of this topic is to review what we 
v , have learned in this course sen to clean u 
our work, area!' 



t 



up 



B.I. Motivate student 'by saying 
teat this task will help the , 
student in recalling the procedures 
used to erect; *this 'structure. 



2. assignment: Hone. 

C. . Estebiisk>f fee*. 
> 

1. Value. 



* *' s. Perform better on the job.- 
* b. Be & better builder. 

* ' ■ 

B. Overview. * " 

l.l Stress safety. 
; 2. ask questions. 



s "f 



I.D. ^tate learning objectives. 

'i.. 4Jpon completion of ( th$- t6|lc 
you will have reinforced your ability 
to' identify the parts. of •framing, 
member by naming aii^fraa^g members . 
and you will have reviewed the methods 
used In the erection of this light 
frame structure. 5 . ' / x 
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Start presentation: . \ \ • v . 

' • . " -AW • : . r 

A. Frsstfag senbers > end nethods of installation. II .A. .Point to each £ rafting 

, ' • • sxsnoer and ask appropriate 

1. Kldge board. , * question pertaining to _ «hiSf r 

/. 



2. Bafter.' ' * ? « 



3. Gable end stud, 

4. Celling joist. 

5. Top plate. 

6. Stud. 

7. Cut in brace or diagonal brjtce. 

8. Fire block. 

9. Trimmer stud* 

•3 

10. Cripple stud. 

11. - Header. * 

12. Sill. / 

13. Sole plate. 

14. Subflooring. 

15. Floor joist. 
.16 . Solid bridging. 



. \X3 of 4) 
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w 



->n; sin pi#«e. 

^ 18. »£irder . . 

19. Pent- . 

* " • • • • ' / 

m . Appiic«tii<»s • „ 

A* Student diamantle freaing structure and clean 
up work 



IV. ■ Si i— try: 



A. Sills, 
p. Girder. * 

C. Floor Jptet. ' 

D. Solid bridging. 

E. Subflooring. 

p. Well pie tee. - 
6. Stude. 

1 . Coonon. 

2. Cripple. 

3. Tritaaer. 
H. Ceiling Joist. 

Eeftex> 
Ridge boetd. 
Gable end stud. 



5 J. 



A. 



r 1 



til .A. Supervise -wqrk* stress m ; A » Wotk M l t 
safety*. 
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SCBT-15Q . 1 -BUy S-l .2.1.2 
HAVAL CQKSTHBCTXQ8 TgAXSXHS CENTER 
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PORX SUESEKE, CALZFCBHIA 93043 
SPECIAL CGHST&UCTXON BATTALION TSAIHXHG COURSE (SCSI) 150.1 

JOB SHEET 

Title: . Placing add Posting Girders • 

*• * ^ , _ 

Introduction: This; job sheet is to guide you in the placing end posting 
of girders. 

References: r . 

*^ \ - 

1. Builder 3A2, NAVPERS 10648-F, Chapter 10. 

2. Framing, Sheathing and Insulation, Delssr Publishers, J 
■ x -Inc., Unit 4. 

Tools and Eguiposnt : 

1. Measuring tape. » 

« . * 

2. Combination square. 

3. Hand level. 

4. Framing square. 

5. Homer* 

6. Chisel. 

7. Portable electric circular saw. 

8. s4w horses. ' 
Materials : 

1. 4 x ©*s. 
. 2. 4 x 4*s. 
3. 2 x 4*s. 

f 

Procedures : 



a of 4> 
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. SCST-150 . 1-SU-JS-l .2.1.2 

: " ', 

Select^* x 6 girder. ' • * 

i - - ' * 

a. By sorting through the lumbar pile, select the stralghtest 
pieces. A slight crown is O.K. 

(1) The crown is to be knot up. 

Determine and cut- the first girder section to length. 

a. Place one of the selected 2 x 6/s on sawhorsei. 

* 

b. Using framing square mark one end of the selected piece 
.« square. 

f 

c. Using the portable electric circular saw cut this end 
square.' 

(1) Observe all safety precautions while operating the 
saw. 

1 . 

d. Using measuring tape determine the distance from foundation 
wall to center of nailing block on footing foundation, 

e. Add for girder pocket to this length. * 

f . Mark 4x6 girder piece for desired length. 

g. Same as in step 2c. , ^ 
Determine length for posts. 

a. Run a line taught across the top of the sill plate and 
over the nailing block on the pier footing. 

b. Measure the distance from line to nailing block. 

c. Subtract the thickness of the girder from this 
measurement - this new measurement i» the length for the 
post. ^ 

Measure and cut posts. ' 

a. Square and cut one end of- a 4 * 4. . 

b. With the post measurement ^acquired in step 3, cut posts 
to length as necessary. 

Secure end post to girder. 

> 

a. Remove the girder piece from the saw horse and place it 
on the ground near the installing site with the crowned 
side down. 

(2 of 4) 206 . . 
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it . H/» 1 I. 1 *»<• 4miU ptHtl to. i Ik* girder . 
Place and secure girder in position. 



pOSitW*. ^ ' ^ 



a. Erect girder such that the post will be resting on the 
s . nailing block. ■ v, 

b* Nail the post to the nailing block. ' 

c. Fasten * temporary brace from the* sill plate to the 

. girder. . < 

7 • " * 

Install intermediate post. ' < 

a. Utilizing knowledge gained from step 3, determine the 
length o£ the posts . 

b. Cut posts to their respective length. 

s • • 

c. . Secure the posts to their respective nailing block. . 

d. Plumb the post and secure the posts to the girder. 

" , " • • 

Prepare and place in position the next girder section. * 

/> . » ' 

a. Determine, length of next girder section. 

<3b. Select and place another girder piece on the saw 
horses . 

c. Cut on end square. . * 

" " . « 

d. Measure, mark and cut girder section to required length, 

e. Following procedure used in the posting of the first 
girder section, erect and brace second girder section. 

Prepare, place and secure girder as necessary. 

a. Utilizing skill,' knowledge gained, proceed to erect the' 
required girders. 

Align girders. 

a. By having one of the men in crew sight and the other 
reb racing the girders - straighten girders. 



(3 of 4) 
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SC8T-IS0 . 1-8DW8H .24.2 

****'/ '. . 



. . I"l v C lento up. work area 1 . 



- • ' f 

,12. Check work with fnatractorV * -: ; 

V * 



a. Tolerance for girder height la ♦ and the tolerance 
v . in alignment is 1/2".' 



7 ■ 
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NAVAL COKSTHUCTXON TRAINING CENTER 
PORT bUBNSME, CALIFORNIA 93043 
SPECIAL CONSTSUCTION BATTALION TBAIHIHG COURSE (SCBT) 150.1 



■ ■ •' • JOBSMEST • 

Tltl4»: Installing Sill Plates v ^ 

Introductions This job sheet is to guide you in installing sill plates 

References : ' ^ " • , . , , * 



7. * 



1. Builder 3&2 5 NAVPESS X0648-P, Chapter 10. 

2.. Fundamentals of Carpentry, Durbaha and Sundberg, American 
, Technical Society, pp. 134 - 136. \ 

Tools ggd Equipment ; ^ 

1. Measuring tape. * 

» >. * 

» ■ • ' <f 

2. Combination square, 

3. Portable electric circular" sat*. 

* * * . * 

4. Portable "electric drill. s ' *.. 

'......» . ' • " ' 

5. Drill bit. " \ 

6. Adjustable wrench. x * *• 

7. Electric extension cord. 

9. Saw horses. 
M aterials ; 

1. 2 x 6's. 1 
Procedures : 

*^ ■ , 

1. Select straight 2 x (Ms for sill plates. . 

a. By sorting through the lumber pile select the best 
pieces available. 

2. Prepare the first sill" section, 
a . Mark one end of the 2x6 square . ■ 
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..• * 
b. Using a portable electric circular saw cut" the end 
square. • « 

(1\ Observe all safety precautions in operating the 
^ portable saw. 

» » . 

Lay out sill plate for bolt holes and required length. , 

. • " ( 

a. Lay the 2x6 piece on top of the foundation wall and 
alofjg che inside of anchor bolts. 

; (1) A sill place section should have at, least 2 bolts. 

t • ' ... 

b. Using a combination square* mark square lines across sill 
* aember at the center of anchor bolts. 

c. Measure the distance from tb.4 outside face of the 
* foundation wall to the center of anchor' bolts. 



Transpose thig. .measurement to the 6 sill section, 
e. Mark and square sill plat/ for ^length. 



Cut first sill section to length and bore holes for the 

bolts. ** * 

» • 

a. Remove sill section and place it on a pair *>f saw 
horses . t . * H 

b . Us£ng a portable electric circular saw cut the piece to 
required length. 

> J 

c. Using a portable electric drill with a drill bit 1/8" 
larger* that! the diameter of the anchor bolts, bore the 
holes. - » 



(1) The l/8 n larger drill bit is to a^ow for slight 
adjustment in setting the soil plate. 

Place the sill plate in position. 

a. By taking the sill plate from the sawhorse and placing „ 
the plate on the foundation wall and over the bolts* *<♦ 

b. Place a washer and hand tighten ea^ch nut on the bolts. 
Prepare the next sill section. / 

# * 

a. Select another 2x6 and place it on the saw burses. 

b. Cut one, end square. 

<2 of 3) . 2 in 
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'• * Ski ' 

' c. Placing the ^^ b ^^ou^r ttU n£e.°aW 
and against to anchor belts, lay out tor ^ 

length-o** W •ill section. . 

cuTtne stll to length. 4^ ^ 
a . Bore the hoie| for aether belts. . ^ 

• \ /"f' * a ^„«A sill elate section ,*n position. 

7 . Ereeare and/place sacofic sill pxate • 

a. Same as in*«fep 5*. r . • • ' 

& , Prepare and tee ryt of sill section. 

a. Utilizing l2u/1^ledge gained.' lay the remainder of . 
-sill plate sections. • ' , • 

9. Cinch the nuts on anchor bolts,. 

a. Using an adjustable wrench, tighten all nuts. 

10. Clean up work area. ^ \^ 
U. Check work with* ejjk, instructor . , 

a . > calling the instructor to your, job site. 

wall. 

question : 



/ 



. S - w'«l «r least anchor 

1. A sill 
bolt(s/ . 



.11 plate sect|>^ au*t; have at least 



* - 



(3 of 3) V 



11/ 



1 



*9? 



% - ' A* " . • 

X ' ' ' 

v SCBT-150 , l-BU-JS~i .2-2.1 

^NAVAL CONSTRUCTION TRAINING CENTER 
JfOST HUBNHtE, CALIFOSKIA 9 30 A3 
' SPECIAL~COHSTJ&CTTQX BATTALION TRAINING COURSE (SCST) 150.1 

' .,•**».» .•• . 

- JOB SHEET 1 

Title: Floor Joist and bridging (Solid)' Layout and Erection 

I ntroduction : this job sheet , is to guide you in laying out and 
erecting floor joists and splid bridging. ' ; 

References; * •> , 

L. Framing* Sheathing \and Insulation, Deimar Publisher a t Inc. 
. Unit 6. ■ • 

2. Fundamentals of Carpentry, pp. 13$ - 138. " 



Tools and Equipment : * 

1. Measuring tape/ 

2. Combination square. < ' 

•? 

3- Cross cut San. 

4. Framing sq&are., 

5. Haataer. fc v 

6. Portable electric circular saw. 
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7. Chalk line. 

8. Saw, horses. 

f Materials : 

x -- — * _ 

* * • * 'jf^- 

\ 1. 2 % 6» s .. •• 

■ ' r - - 

Procedures ; » 

1. Lay out: for joist on the sill plate. 



y e. Using a keel stark 2xs for the double starter joints 

t ■ • _ • * 

• 3 , (I) X - designates joist placement. 
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b. A Wlui »i pencil and « mcSatiring tape place 41 mark 15 1/4 1 ; 
* I roifn out* «»fcd for the first joist. ■ • V \ < * 



(1) Joists are, usually spaced 16" on center. 15 1/4" 
j$ the side, marking of the first joist with* 3/4" 
allowance for -1/2 the thickness of joist. , - 



c. Using a kefel place a "X" nark on the further side. 

d. Tack a nail dn^the IS : l/4" mark. . . , . 

. - * • " » 

e. Hook your aeastWing tape to the nail. * • 



f . 



Stretching you\ tane and mask off at 16" intervals to 

the end of the sill- place. ' / \ 

g. Using a combination -square} mark a square line on chase * 

oarks. f... , v 

A » - > \ ' , ' * 

h. Using a keel place "X" ma^ks *on , che corresponding side 
of line as in step'-lc. • *• ' * - 

I , m t 

. • • % 1 

Lay out for Joisc on sill plate on the other gide of building. 

a. Following procedures if. step 1, Jay for^oist. f 
(1) Stare ac Che same end. 

4 

Secure header Joisc. 

a/. Selecc straight, even grained joist ^pieces and place 
j them on saw horses. 

b. Using a combination square, mark one end square. . 

c. Using a portable electric circular cut this end 
square. 



d. Aligning this end with the end of che a*ll plate - mark, 
for che length of the header Joist. ' • 

V- ; ■ " .' 

(1) Joints of header joists should be in the center of 
a* floor |oist. > ^ 



e. Cut joist member square on this mark. 

f . Toe nail this header section. 

• (2 of 4) 
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4 Prepare and plaice second* header joist sect ion. 

. * / • ^ 

a. Same as in step 3. 



5. Prepare and place the seat of header Joist sections. 

a. Utilising skill/fcnowledge gamed lay the remainfer of - 
header joist $s&t loas . \ v . ~* J , 

6. " Prepare and place 1 header joi&t on*the other -side of building. 

\ 9 Same as Insteps 3, 4 and 5 . . . v . 

•* ! ■? -< ■• 

7. -Prepare and. secure floor' joists. ; , 

^e** Measure aad cut floor jo'istSas necessary - ch^e ends* 
toward the header joist oust, ITe squared. 

• ri ■ ■ s '**'.♦ 

b. Drive nails (16d) through header Joist into, floor joist 
and 2 toe nails (16d) through UoOr joist into s£ll 

, plate. 1- > ; - . \J" , * 

(1) Keep the crown up. * 

8. Line up floor joist ^md secure' jc\st to girder.^ • 

' • , • •-.<'■ 

a. Assign a man tonight at the end of floor/ joist to align 
r the jpist. :* <• * ' 

I % «T' . * • ' ■ 

b. At a given signal secure Mobt joist on girder with 
• 2 toe nails <16d) * ' 

9. Measure the distance between floor ^ firsts and record them. 

... 

a. Designate and number the spaces ^and r#cord the dimensions 
of the openings as,, the dimensions - are taken. 



c. 



b. Gather 2xs floor joist scraps and place them in the area 
• of, saw horse and portable circular saw. - W 

Measure,- mark and cutpieces as * required. 

d. Distribute the ant pieces to their respective openings. 

* « 

e. Use, a chalk line to strike a line over the girder and on 
the floor joists. 

* , * * i ■ . f 

f . * * Use a square and square the floor joist at the mark* 
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Drive 2 nails (16 d) through the joist sad into the- 
bridge pieces. 1 . 



10. spleen up workr area. 



Check work vitfc^the instructor. . 

a. By, calling the instructor to the work site. 

• (lP. Tolerance for floor joists spacing' is 1/8" and the 
', [ioar joists oust be placed vith the crown up. 



Questions ; '- t > 

2i The end joists are to be _ 

* r 



on center * 



■ i 
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NAVAL CONSTRUCTION fSAIKIHC CENTER 
PORT HUENEXE, CALXWSKIA 93043 
SPECIAL CONSTRUCTION BATTALION TRAINING <SCBT>: 150.1 

•\f • JOB SHEET • « _* 



TITLE: . Installing Subf loor. 



INTRODUCTION r This Job sheet is* to guide, you in the installation of sub floor. 

REFERENCE* * 

1. FraMng, Sheathing and Insulation, Delmar Publishers, IuC. op 68 & 69. 

« ■ . > . - 

TOOLS ANti EQUIPMENT: 
f 

1. Measuring tape. • '** 

■ • . * * 

2. Cross-cut saw. 

3. Banner. ' 



Combination square. 



. D 



5. Chalkliae. 
.6. Electric circular saw. 
7. Electric "extension cord. 

t * 

MATERIALS: "* 

I. 1/2 H x 4' -0X8 ply score plywood. 
v 2 . 6c* co upo n nails . 
PROCEDURES: * • \ 

1. Layout for starter course. 

a. At the corners oeasure out 48^1/4" froa^the header Joist. 
(1) The 1/4" is allowance for irregularities. 

b. Snap a chalk line through these points. 

2. Lay first panel. 

t > " 

a. Start the f$rst psj£»l flush with the starter Joist and lined to 
the chalk line. 

(1) The other end of the panel sots t fall on a Joist. 

b. Secure* this panel temporarily. 

* , a of 2> 2 Is 
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3., Lay second- panel. ' * 

*" ?? d ^ 5K^c«^ P««i **tt the first panel 

and in line with the chalk linn. » • ^ 

b * ^f 1 this* panel temporarily. 
. lay remainder panels. ' 

* • f { . * 

. a. Same as in step 3. • • ^ ' ; ' ' 

b. ure and cut the last panel to complete the course. 

3. Face nail this first course of panels. * . 

a " Use 6d co f aon aalls «t 6" on centers around the edges and 10" on 
centers along the intermediate joists. , 8 iU 

6. Lay second row of panels. 

a. The starter panel Joint should break on e different Joint. 

b. Repeat laying technique^ until ail the panels are laid. 
Repeat panel laying process until entire flooring is done, 
a. Same as in step* 6. . * 

8. C3»eck with instructor. 

' * * c • 

a. All floor joints must* he en a joist and the wood grain on the 
panel must be perpendicular to the joists. 

QUESTIONS? •/ -V h 

1. All panel-end joints must come on^the center of. « - • 



2. the grain to the panel must run _____ t0 - ^ joists. 



2? ^ 
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JOB SHEET . / 



fide:* Laying Out Sole and top Plates. - . 

ti/lr^duct lya: v ^ Thi^ job if to &uide you in laying out sola 'and' top plates. 
Rc f ar*oac*s : Framing Sheathing and Insulation, .Delagr Publishers, Inc.. & 
TocJs and Equipment: . ,. • " ■ * 

!• Measuring tape. * \, " , 

A * * ■ * T 

, . ? y „ . 

2. Combination square. 

m 1 - & * 

3* Cross-cut saw. - * - * : - - /' ? * 

0 4 , Hamster, 



t 



«5. * Portable electric circular saw. 
, . fv Chalk line. "« 

* 7. , Electric extension cord. 
• T Saw horses* * 

. i Materials: - ' 
1 2 x 4 f s. 

cotton nails* 

% Procedures: ^ 

* 

1 . L^y out for sole plate. 



a. Measure in 1 i/2 inches fro© the outside face of floor joist 

at each comer of^th6 building. . „ 

.... * * 

b. . Snap a chalk line through these points. 
Select straight 2 x 4*s. 

a. fly sorting through the 2 x 4*s pile select the straighter pieces 
(1) A slight, crown- on the 2 x 4*s is okay. 



t 
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d. 



e . 



i ' St 

*^;y j.rsf 2 x 4 piece along the chalk line with one' end flush 

frfrt- r?u .Mitstde face of the floor joist. 

f.Mk (ft, . |iii>ti> with IftU common box nnlts at both ends. 

:./iy.«,t» m ( irro another 2x4, hulling i>m* c*ml .iRutr.Nt the 
flr-i i? Ic _o ttfd alonR the ch.ilk Unjs, 

(Nmtlnue this process until the end of the building , is reached* 
cutting the last piece such that its end will be flush with <|he 
^jtside face of the floor joist. * . 

* \ ' ' V 

Continue laying 2 x 4's untj^. sole plates are laid throughout 

the building. * /. - 



fV" termini location of doors and windows on the sole. plate,. 

s« From the floor plan provided, locate the centers of all doors 
and windows* * 

Lay out for doors on the sole plate. 

a . Lay -out rough openings for doors by adding 2 1/2 inches to the 
actual size of door.. _ • 

(1) Size of doors and windows will be given on the floor plan. 

b. Divide this dimension by two.- 

c. From center markings for door, measure out the measurement 
acquired in step 5b. 

d. Usinfc a combination square,, square the markings on the plate 
and place a "C" for cripple on the outside of door rough o*-*n- 

ings. t 

e. Allowing the thickness of the 2 x 4 for cripples square off 
markings for the trimmer stud. 

f. Place a "7" for trimmer stud. 

Lay out for windows on the sole plate. 

/ ' > 

a. Lay out rough opening for windows by adding 1 1/B" to the 
actual size of window. 

b. Utilizing skills/knowledge gained in step 5 , complete laying' ' 
out of cripples and trimmers*. 

t 

2 in 
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Lay out lor scads and cripples on sole plates. 

* 

a* Lay out^Tot cu rae r posts. 

b. "X* 1 markings are for studs. 

'» 

c From the corner measure off 15 1/4 inches and place an "X" along 
side the marking away from the corner. 

d. Frota this new marking stretch your tape and aark off 16" on 
r enter, placing "X" markings as you go along/ 

e. Whenever the markings fall within the openings, use "C". 
markings instead of the "X*'s. 

(1) for cripples. 

Prepare top plates. 

a. Square cut one end of selected 2x4. 

b. Place it edgewise on the sole plate with the squared end flush 
with the end of the sole plate. 

c. .Mark and cut off top plate member to fall on the center of a 
stud. . > , .* 

d. Square cut one end of second selected 2 s 4, 

e. Butt it against the end of the first piece and place it edge- 
wise on the sole plate , 

f. Continue this process until, the end of the building is reached. 

• t 

Lay out for studding on top plate* 

a. - Adjust combination square so that the blade is protruding 3 3/8" 

on the square end. . \ % 

b. Transpose marking for studs, cripples and trimmer from the sole 
plate to the top plate. • 

(1) Don't forget to»put H X"s, "C M s and* '.T's as you go along. 
Prepare and lay. out for studs on remainder of top plates. 

*. Utilizing skills/knowledge, gained complete top plates lay out 
work. 
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!i. Check work with instructor. 

a. Ike rough opening of doors and windows oust be within + 1/8" 
of desired openings, the M X"s, H C"s and "T"s must be on the 
correct side of markings, every opening mist have a **D" or a 
•V to designate each opening, and the 16" on centers for . 
studs must be within -f 1/8 inch. 
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NAVAL CONSTRUCTION TRAINING CENTER 
PORT HTTENEME, CALIFORNIA 93043 
SPECIAL CONSTRUCTION BATTALION TRAINING COURSE (SCBT) 150.1 

JOB SHEET 

Title*. -Erecting and 'Securing Wall Sections. 

Intro duction .' this job sheet is to guide you in the assembly lag, , 
erecting and securing of wall sections. 

Ref erence ;'. 

1. Builder 342", NAVPER^ '90648-F, chapter 10. 
Tools and Equipment : 

1. Measuring tape. , . 

T 

f -> 

%J 2. Combination square. 
3* Cross cut saw. 

4 . Hamaer . 

5. Portable electric circular saw. 
6- Saw horses. 

7* Hand level* 

8. Step ladders. # 

>" 

2. 1" bracing materials. 

P rocedures : ■ , * 

1. Plan sequence of raising wall sections. 

a. By planning which wall section to raise first and the 
sequence to follow in raising all wall sections. 

(I) Generally, the longest wail section is raised first. 

2. Prepare studs for studding. 

N 

a. Counting the number of X*s layad out on the sole plate, 
determine the amount of studs required 

(1 of 4) 
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b. Determine the length of the studs by subtracting 3 
thickness of 2 x 4*s (4-1/2*) from 8' 1" for a 8 f 0" 
high room. 

» 

(I) The 1" clearance ia to allow for ceiling material 
and for 8 foot panel or drywall. 

« 

Using measuring tape, combination square and portable 
electric circular saw cut the studs, 

(1) Observe all safety precautions in operating the 
portable circular saw. 

d. Distribute stud such that a stud is placed over every "X" 
on the outside wall sole plate, approximately 3/4 of 
stud length should be over the subfloor . 

Prepare and nail studs to the lower member of top plates. 

j 

a. Place the first lower member of the top plates with the 
, "X" markings facing the end of the. studs on subfloor. 

b . Drive 2 16d common nails through sole plate and top plate 
into studs. The edges of plate and studs should be flush. 

(I) Save straight stud pieces for the corners and opening 

Prepare and secure upper member of top plates. 

* i 

a. Square cut a straight piece of 2 x 4 approximately 2* - 
6" shorter than the 1st lower top plate member . 

(1) This is to be the upper top. plate member. 

b. Measure In 3 1/2" or the width of a 2 x 4 from the 
corner portion of lower top plate member. 

c. ' From .this off set mark, nail the upper to the lower 

top plate member with 16d common nails. Nails are to be 
driven it at approximately 16" apart and should be 
staggered 1" in from the edges. 1 

d. Square cut a straight piece of 2 x 4 the same length as 
.the 2nd section of lower top plate. 

e. Butt this piece against the upper member of the 1st 
section and mark off set that will be required in tying 
on the 2nd to the 1st section. 
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Kaise che 1st wail section . 



a. By having a group of men- together, raise the 1 1st section 
op, placing the lower portion, on marked guide line. . 

& While some of the sen are holding this section "upright, 
\ aail the sole plate in place with 16d" common nails. 

(1) Edges of plate and studs should be nailed flush. 

Plusab and -temporarily brace the 1st wail section. 

a. Using double headed nails 'tack la material about a foot 
from the outside top of the corner stud, and running 
parallel to the plate. / 

(1) Brace is considered most effective at 45°. 

b. Using a hand, level, plumb the corner stud. _ 1 



c. 



Using a double headed nail tack the brace as the corner 
stud is held plumb. 



d - Tack la materials as needed for bracing the wall 
perpendicular to the plates. 

(X) A 2x scrap may have to be nailed on subfloor for 
the othier end of bracing members. 

e. Utilizing skills/knowledge gained, temporarily brace this 
wall section. 

7. Assemble, raise and brace 2nd wail section. » 

a. Nail the stud to the 2nd section of lower top plate. 

b. .Offsetting the -mark acquired in step 4e nail the 2nd 

upper to the lower plate. 

c * Square cut a straight piece. of 2x4 the same length as 
■ s the next section. 

d. Butt this piece against the upper member of the 2nd section 
and mark off-set that will be required for the next 
section. 
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e.. JUise the wnd wall section and nail the' overlapping: upper 
top plate of the 2nd Co the let section. 

r. Uniug procedures tn the bracing of the Let section 

brace the 2nd section. 

4. Assemble, raise and brace remainder of wail sections. 

* a. Utilizing skills /knowledge gained erect all of the wall 
sections. 

9. Recheck plumb of building frame. 

§ - Plumb all corners, making adjustments as necessary. 

* 10. Check work with instructor v ' 

* i 
a. Call * instructor to check work -for accuracy. 

(1) Tolerance of studding is ± 1/8" of 16" on ^center 
and the corners of the building must be within 
1/4" to plumb for the full height of the wall. 

NOTE; For intersecting partition wall sections, the width of a 2 % 4 
should be left out of ijpk upper top plate. 

•Questions ; ' ... 

1. The distance from top of sub-floor to the top of top platen 

of a 8'-0" high room is a * 
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r*. NAVAL INSTRUCTION TRAINING CENTER 

.* PORT HUENEKE, CALIFOS&IA 93043 

SPECIAL' CONSTRUCTION BATTALXQN TRAINING COURSE (SCET) 150 . 1 

*. ■ ' 

JOB SHEET/, v 

! 




J.!?!? 5 -. Installing Fire Block and Diagonal graces. 



la traduction: This job sheet is to guide you 'in las calling fire 
blocks and 

Reference; 



blacks and diagonal braces. . 



1. Fundamentals of Carpentry, Durbahn and Sundberg, pp. 93. 

t 

H * 

Tog Is and Equipment : 

1 . Measuring tape. 

2. Hammer* 

3. Cross cut saw. • 

4 . Chalk, line . • 

5. Combination sqaure. 

6. Portable electric circular saw. 
V, Saw horses. 

P rocedures ; / +^ 

•1. Hark for fire block. 

a. Measure and mark 48" from sub-floor on corner studs 
throughout the room. 
• -» « 

. b. - Using a Shalk line strike, a line through the points. 

2. Square the«ark. 

a. Using a combination square, square both faces of studs 
at the line. * 

3. Prepare and secure fire blocks. 
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it. Taking measurements for fire block from the •pacing 
on the sole place, square cut blocks for each opening. 

b . Secure the blocks with 2 - 16d common nails at each 
end, block in one opening above the line and below the 
line on the next opening. 

Check work with instructor. 

Hark for diagonal bracing. 

a. From the top of corner stud mark out 1" onto the top 
plate, V 

b. Locate a point on the sole plate that is a stud height 
away from the corner stud. * 

* ■ % 

(1) Best braces are laid at 45°. 

c. Using a chalk line strike a line through these marks. 
Lay out, cut and secure braces. 

a. Gather 2x4 scraps long enough for bracing. 

b. Lay 2x4 pieces alongside and below the chalk line and 
scribe required angles'. v 

c . Using a portable electric circular saw and/or crosacut 
saw. cut the' scribed angles. 

d Secure braces with 2 - 6d c ommon nails at each end. . 

Remove temporary brace* 

a . By removing the double headed nails used on the temporary 
braces . • t 

Check work with instructor. 

a. Tolerance of the fire blocks at the diagonal bracings is 
+ 1/3" at the cut and these members must be secured with 

+ 1/8" of the chalk line. 

/ 
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JOB SHEET 
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SlsiS.* Stalling Trime^ Studs, Cripple Scuds, stilt and Seeders 

• . ( « •• • • 

Introduction: This job sheet is Co guide you in the installation of 
r erianer studs, cripple studs, eiils sad hesders. 

. > ; • ' . • 

Reference :" *. 

r— *; » » 

:»...' - 

i:. Builder 342, NAVPSRS 10648-F, Chapter 10, pp. 312 - 315. 6 

' Toole and 'Bsulpaentl *. k 1 

■•■•>,"" 

1. Measuring tape. '[ 

' \ ° << 

2. Costbiaatioa square. \ 

3. Cross cut eaw. . 

4. Ba^ser. 

5. Portable electric circular saw. 

6 . Saw horses . 

7. Step. ladders. 
Materials ; 

: "l. 2 * 4's. ; ; ' \" 

Procedures ; « 

1. Determine the nusber of trimmer scuds required. 

a. By count lag the number openings and doubling the number. 
(1) Triomer studs for door and window openings are alike. 

2. Determine the length of trioner scuds. 

a. By adding 1" to the length or height of the doors or 
by details given by the Instructor. 

/ 

3. /Prepare and install criansr studs. 

<f a. Selecting straight 2 x 4»s square cue the required 
number of trisaer stud Co the desired length. 

(1 of 3) 
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b. Distribute "2 tritsasr studs to each opening. 

* ■ c ' 

c. Hall tr tamer studs flush with the opening studs by 
, driving -5 164 cotsnon nel}s through trimmer stuns^into 

the opening scud. 

Prepare and install headers . » 

• *' . - m ' f ■ 4 ' \ ■ . }■ ' ^ 

a. Determine length of header for an opening by measuring the 
distance betveea opening/ studs. 

(1) Not distance between trlss&tr studs, s 

■r 

b. Square cut 2r2 x 6's to the required length for each 

opening. 

c. Mail the two pieces together with six 16d -sails. 

d. Place .the sailed pieces edgewise on the t rimer stud flush 
with the outside edge- of the studs. J - 

e. Drive three 16d ccraxoon nails through the studs sad into 
the header nember at each end* 

Prepare and install cripple studs fox opening over the 
header. '-• 

. 'J * 

a. Length of cripple studs is determined by measuring the 

■ distance between the head and top pistes. 

b. The number of cripple studs over the header that is 
needed is determined by counting the "C" marks on the sole 
plate, plus two more for eacn opening. 

(1) ' The, two more cripple studs are to be used over the 
tr tamers. • . 

c. Square cut scraps of 2 x 4's to the desired length. 

d. Position cripple studs in place end secure with two Sd 
common nails (tool) at each end. 

* . 

Prepare and install cripple studs for window opening below the 
Sill. ... 

a. ' Referring to details given by the Instructor as to the rough 
opening ,of a window determine the required height of 
opening. . * 
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b. From the bottom of the hoodoo measure 4ewn and nark - 
required opening. v 

e. Subtract this distance by one thickness of a 2 % 4 
to determine length of cripple stud. 

d. Determine the number of window opening cripple studs 
« by counting the "C" marks on the sole plate. 

e. Square cut required amount of cripple stud to the desired 
length. 

f . Nail a cripple stud flush with, the window opening triaser 
stud with four lSdaoooon nails. 

g. Determine length of sill for window opening by measuring 
the distance between trimmer studs. . « 



h. Square cut one 2 ac '4 to the required length for each 
opening. 



i. Place this piece along side sole plate and transpose 

M C" marking from sole plate to it. . , / . . ' 

J . Nail cripple studs to "C* 1 sill piece. 

k. Place this assembled piece in position and secure with* 
twp 16d common nails at each. end. 

* ** 

I . Toe nail cripples to sole plate with four 8d common 
nails. 

7 . Check work with instructor. './ , .. 

• ' V- 

a. .VI 1 trigger studs muf€ be within a tolerance of + 1/8 M \ 
and the rough openings for windows and doors must be 
within a tolerance for ± 1/8 W as given on the floor 
plan. "• ■ * ' 



Quest lone : 



1. Length of door headers are determined by the distance 
between ; 

2 . Length of window sills, are determined by tne distance 

^2H^ ^5(^W^^|^Be^Q^ IP 
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NAVAL CRTS -KJCTIOK TSAZSXHG CEKTER 
PORT KUGflEpE,* CALXPORSXA 93043 
SPECIAL CONSTRCCnOH BATTAUON TRAINIKC (SCBT) 150. 1 ; 



JoV SHEET ' ' * 

/ ■ ' • 

TITLE: Cutting end Xns tailing Sailing Joists. 

«... ( 

p _ • •• * 

XNTROPUCTXOK: This Job is to guide you in cutting end installing ceiling 
Joists. - < 

REFERENCES: » 4 

1. Framing, Sheathing and Insulation, Deimar Publishers, Inc. 

: ; ". ■ 

TOOLS AMD EQUIPMENT: 





1. 


Measuring tape. ' 




a. , 


Combination square* 


* 


3. 


Framing square. 




4. 


Hammer. 


i 


5. 


Portable electric circular saw. 


i 


6. 


Keel. 




7. 


Sow horses. 




8. 


Step Ladder. 


MATERIALS: 




*. 


2 x 4*s. * 



' s 



■ 1 



PROCEDURES : * 



1. Lay out for ceiling joist on the too plate. 

a. Prom a comer of a building, mark off 16 3/4 inches for the 
first ceiling joist* 

, (1) The third ceiling joist will fall alongside a rafter 
' . member which are placed at 24" on center. * 

b. Place e H C H mark on the side of the mark further away .from the 
corner,. 0 

c. At 16" on center, mark through the remainder of the building. 

2. - Lay out for joist on the other side of rite building. , 
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3.' Determine the number of celling joists necessary • 

a. By counting the number of M C**a on the cop plat*. 
4'. Prepare ceiling Joists. ■ t 

a. Cut ceiling joists to the sp^a of the building. 

» " <* > 

b. . Proa the edge opposite the. crown, mark of f 2 inches. 

" ' * '*.«'•'"•. 

c Using a framing square, mark off for slope of roof. 

t . \ * 
d. Cut this marking off. , „ 

5. Secure, ceiling 'joists. ' * 

a. By toe nailing a joist over' the fC** markings. 



<1) Celling joists must be secured with at least two (2) 164 
box nails at' each end* '.»• • 



6. Secure backing as necessary. ' 

top -plates, with 1/ 

rwiriag a hacking. 



a'. By nailing % x A oyer the top plates with 1/2 of the width of 
2 .x 4 overlapping the platen on -the sida(s) resui 



7. Check work with instructor. - 

+ a. Ceiling joists must be laid within 1/8" at 16" on center and 
must be secured with at least two (2) 164 nails and Bust be 

, laid with tiie crown up-* . 



QUESTIONS; 



1. Ceiling joists fare normally >' inches on center. 

2. The crown of the joist must be always - * j ; . 
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NAVAL CONSTRUCTION TRAINING CENTER 
POST HUENEKE, CALIFORNIA 93043 
SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 150.1 , 

JOB SHEET 

TITLE: Raising Roof Frames. 

INTRODUCTION: This job sheet Is to guide ia the raising of roof frames. 

RFtERENCES: 

/ 

1. Builder 3 & 2, NAVPERS 10648- F, Chapter 11, pp 318-346. 

2. Framing, Sheathing and Insulation, Delmar Publishers Inc. pp 122-124. 
TOOLS AND EQUIFKLNT: * , J 

1 . Measuring tape . 7' ' 

2. Combination square. 

3. Hand level, ~ " 

5. Framing square* 

6, Portable electric circular saw* 

?. Keel. 

H. Saw horses. \ 
}. Step gadder 
MATERIALS.' / 



\ 



1. 2x4 rafters (pre-cut) , 1 x 10 "s or 1 x 12*8. 
2'. Nails. - , x. . 

PROCEDURES : \ 



ERIC 



I. Lay pathway. 

a. Placing and tacking down I x 10 "s or 1 x 12 "s over the celling 
joists, along the sldes~of the* building, and away from the Bide 
walls with ample clearance for rafters. 

b. Placing and- tacking down theH x"s over the ceiling joists and 
along the center of the building. . * 



(1 of 3) 
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Lay out for rafter placement. * 



t - 



a. From the corner, place a nark 23 if4 " for - the first rafter on 
the top plate. 

•\ • • . 

(1) Normally rafters are laid 2* 0" on center. 

tr. Place r.v "Sl m marking on the side of the mark away from the corner. 

»■ -Mark off for rafters at 24 M on center throughout the length of 
the building. 

(1) Every other rafter should fall alongside a ceiling Joist, 
i. Lay out aud cut rihge member. 
3. Cut one end square. 

<1) A straight piece should be selected for a ridge member, 

i 

b. As in step 2, lay out for rafters on ridge member. 

c. If ridge member is not long enough to span the length of the 
building-, and joints are necessary, the joints must fail on 
the middle of the rafter. ' 

4. Distribute rafters. 

a. Place a rafter on the pathway in the pro: ^ity of every "R" 

marking on the top plate with che tail end of the rafter facing 
outward. 

Secure rafters to ridge member and raise. 

a. Use 2-16d box or common nails for 2 x's and 2-8d nails for 
1 x's ridge pieces. 

b. Secure 3 or 4 rafters on one side of building to ridge. 

c. With one man at each end of ridge, pull and raise ridge member 
until rafter seat cuts are resting snugly on the top plate.' 

(1) For optimum efficiency, a four man crew is best. 
6. Secure rafters to top plate. 

a. Nail rafters to top plate with 2-16d nails (toe nail) . 

b. Whenever a rafter 4* laid alongside a celling joist, drive 
another nail through the rafter into the ceiling joist. 

I (2 of 3) . 
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/ . Erect rafters on other half of building. 

a. Holding the raised assembly up and raising a couple of rafters 
on the other side of the building* secure rafters to the top 
plate. 

b. Adjust rafters to meet at the ridge. 

c. Secure roof members together. , 
6. Temporary brace erected members . 

a. Plumb the end of ridge to end wall. 

b. Use 1 x 6*^ to brace erected section (ridge t© stud or plate). 

* t ». Rsise and secure remainder of rafters. 

a. With one man working at the center and another man at the side 
of the building. 

10. Brace erected roof frame. 

a. Cut and secure a 2 x 4 for ridge support to the top of end 
wall section. 

b. Use 1x6*% to brace ridge member to the 2x4 support member. 

11. Check work with Instructor. 

a, Rafters must be laid within 1/8" to 2'0" on center. The seat 
* cut must be secured snugly to the? plate and the ridge support 
member, must be plumb to within 1/16'* the length of a hand 
level. 

QUESTIONS: , h • 

1. Rafters are normally spaced feet on center. 



J 
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8AVAL COSSTRiJCTIOK TRAINIHG CEKTER 
PORT KUENEME, CALIFQRKIA 93043 
SPECIAL CONSTRUCTION BATTALION TRAINING COURSE (SCBT) 150.1 



- JOB SHEET . 

(3^ ' Title : Laying Oac Common Rafter 

Introduction : This job sheet is to guide you is the laying out of i 
coiaaon rafter. 

Tools and Equipment ; , 

1. Measuring tape* " ' 

2. Framing square* 

3. Combination square. f 

4. Cross cut saw. 

5. Portable electric circular saw. 
o~ Saw horses, 

7 . Pencil. 
Mate rials: 
1. 

* « 

Procedures : 

1. Bet ermine the span of the building, 
a. By revering to the floor plan. 

2. Determine the unit of rise. 

a . By ref ecing tl» the elevation plan and/or the sectional 
drawing. 

<■ . ** ' 

b. Will be shown, thusly; 




Determine bridge measure using Pythagorean theory. 

H 

/• (1 of 5) *J* 
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a. rtte Pythagorean "Theory equations 
V a 2 + b 2 * c 2 . i 



Given; a * 12 
b * 6 



I- 




Step X: (12|^12) + C6 x 6) • c? 

44 + 36 - c Z 
180 - c 2 



£16 ■ 



Step 2: </ 180.00,00,00 , 

i ; * 

' 23/80 
69 

264/1100 
\ 1056 
168107 4400 

2681 , 
26826/171900 > ' '\ / 
/ 160956 ' ! 
9944 - * 



The bridge^measttre is 13 s 416 inches. •', 

Determine bridge measure using the rafter schedule. 

a. From the rafter schedule on your framing square, read the 
numbers given on the first line under the number 6. The 

number should read 13.42. * ' / v 

Determine line length of common rafter. 

3. Multiply the bridge measure aad%fce total run (in feet) 
equation. » 

Step If 13.416 v 

X 11 

13416 ** 
13416 " 
147.576 inches. * 



1 2J7 



J 
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Step 2: 12* 147.576 * 

"27 

•24 
3 

12 feet 2.576 Inches, 
b. Ihe total run is one half the span, equate: 
span - 22 feet 

22 * 2 - 11 feet 
total run - 11 feet 

r - 

Step 3; .576 / 

X 16 '\ 
3556 
576 
9.216 

the line length is 12 ft. 3 9/16 inch. 
Determine length of projection and the length of tail., 

a. By refer lag to the elevation plan and/or sectional drawing. 

b. Multiply the bridge measurement and length of the porj action 
(in feet) , equate; 

projection - 18" 

18 w - 1 1/2 feet. 

13.416 
X 1.5 
j 67080 
13416 
20. 1240 

Tail length is 20 1/8" or 1* 8 1/8 H : 
Layout coaaon rafter line length. 
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; 

a. Select a* straight 2 x 4 and sec it on « pels of 
saw horses. 



b. 'As in previous tasks determine the c 




» c • 3y holding the framing square with ehe body oa 12, aad 
the tongue on S . Strike a plumb mark on the tongue at 
the end of the 2x4 such that the crown will be up. 

d. From the long point of the mark, measure out the line length 
determined in step 5 (12' 3 9/16") * ' 

* 

Lay out for bird's mouth. 

* 9 v « 

a . Square Pthe top of the 2 % 4 at the mark. 

b. Using* the framing square run a plumb line down the side 

•of the 2x4. - 

c. From the top edge measure down and mark 2 1/2". 




d. Usin§ a framing square run a level line at this mark. This 
level line is called seat cut. 

t 

Lay out for tail. 

a. Refer to step 6 for length of tail 

b. Utilizing skills gained from previous tasks, mark for 

taili . 

Uy out for ridge shortening allowance. 

Old plumb line 




1/2 thickness of ridge 

W 4 

New plumb line 

239 
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From the plumb line marked is seep 7 , measure back one 
half the thickness of the ridge board. This half thick- 
ness must be taken perpendicualr from the original plumb 
line. ' „ , 

/ 

^-""Original jflumb line 




Measuring tape 

b. Mark new plumb line and scratch out the original mark. 

c. Scratch out old marking to eliminate cutting on the wrong 
mark. y s 

11. Check work with instructor. 

a. Raise your hand or call instructor. 

b. The lay out work must show the total rafter length to be 
within + 1/8" of the correct length. The lumber to be left 
after cutting the birds mouth must be within 2 7/16" - 
2 9/16" and the rafter must be laid out with the crown up. 

12. Cut your rafter, 
a. Using the tools and equipment assigned. 

9 lions: 

^ The pitch is equal to the over the ' . 



2. Line length of a rafter is determined by multiplying the 

, 1 and the , of the 

building. 



2 if) 
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NAVAL CONSTRUCTION TRAINING .CENTER 
PORT KUENEKE,*CAi2PCKNXA 93043 
SPECIAL CONSTRUCTION BATTALION TRAINING COURSE (SCBT) 150.1 

JOB SHEET 

. laying Out, Cut tip? and Installing Cable End Studa 

* 

latct-cUi ^: ion : This Job sheet is to guide you in Che project of laying 
one 2%d installing gable end studs. 

rang e s: s 
i. Builder 3&2 , NAVPERS 10648-F, Chapter 10, pp. 134. 

*. Framing, Sheathing and Insulation, Unit 14, pp. llQx- 111*, 
and Unit 15, pp. 124 - 125. 

To oi 4 and Equipment : 

Measuring tape. 

J.. Combination square. 

3. Sliding T bevel. 

V . Hasaaer. 

" . Cross cut saw. 

f . fiaming square. 

; Hand level . 

Portable electric circular saw. 

9. Step ladder. 

'3. Saw horses. 

Hate i l sls ; 

1. 2 x 4»s. 

Pr o cedures : 

i. Determine the length of the first gable end stud- 

a. From the drawing, determine the on center spacing between 
^ studs and locate the roof triangle. 

* 

(1 of 3) » 
O 
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Knowing ch.it tht. atids are. 16" oVc. and the roof triangli 
'"'ii* ates chece Is 6" of rise per foot -f run, we can 
determine the Une length of the first feeble end stud 
through ratio and proper clou. 0. RUN; U. Rise ttl$ n % 

12:- <v : 16: x <• 8". \ 

Der.oruine actual length of first gable end stud. 

a.*. Fron uhe line length deduct the depth of the rafter 

hi .-d^mouth. 



r 




Lav out aud cut first gable end stud. 

a. Measure up the center of the width of a piece of 2" s 4" 

a cock. 




an<? mark the actual length of the gable end stud. 

b. Hold the unit of run and unit of rise on the framing 
square and mark the angle cut on the unit of rise side 
of the square. 

Cut and cneck first gable end stud. 

i 

a. Cut along the mark on waste side of stock. 

040 
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b. 



Se,t Che stud in its pro£«t vocation and measure the , 
distance betveen che outside edge of the building and Che 
center of Che stud. It should read* 16". , 




(NotaT n I 

The common difference between all of the gable end studs 
will be equal to "the line length of the first stud. 



J&y out and cut the second gable end stud, 
a. 

birdsmouth. 



The line length of the second stud will be equal to the 
line length of th$ first stud X 2 - the depth of the ' 



r • . 

(Mote) 

A simple method of lay out is to measure up the center of 
a piece of stock* the line length of the first stud, then 
lay the first stud on this stock and strike a mark along 
the angle as shown below* 



Line length of 
first stud 




With this method v the allowance for the birdsmouth has 
already been made arid the second sfcud is ready to be cut. 

Check work with instructor . «^ 

a. MPolerance of angle cut on the gable end stud ie^& 1/8" and 
the spacing of the studs must be within 1/8'* of 16" 
on center. 
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